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Foreword .-

<

This fifth in the series of six monographs which comprise the Sporis Safety Series deals with
safety in aquatic activities. It was not possible to include all of the activities which, are
frequently included under the broad classification of aquatics because of the limitations on the
length of this monograph. Consequent.y, soffie activities such as whitewater canoeing, rowing .
and others have notbeen included. By the same token, most ot the discussions are limited to the
major considerations for safety. The reference lists at the end of each chapter should provide the
individual who is interested in more detailed information with adequate resources.

The r&sponsnbxhty for this revision of the textbook, Sport Safety, originally published in
1970 by the Safety Education Division of the American Association for Health, Physical
Education and Recreation (AAHPER) his been undertaken by the American School and
,Community Safety Association ( 4SCSA) which replaced the Safety Education Division under
the revised structure of the AAHPER The American Alliance for Health, Physical Education
aud Recreation. .

The format of this Sporis Safety Series was chosen so that it would not be necessary for an
individual with interests in specific activity areas to,purchase a large publication dealing with
ali areas of sports and safety. However, in order to accomodate persons who wish to buy all six
monographs, a limited number of all six booklcts bound into asingle volume are available ata
seduction in price.

The Sports Safety Series includes the following six monographs, all edited by the same
committee. . -

#1 Administration and Supervision for Safety in Sports

#2 Accitlent Surveillance Systems for Sports

#3 Safety in Team Sporis

#4 Safety in Individual and Dual Sports

#5 Safety in Aquatic Activities :

#6 Safety in Outdoor Recreational Activities.

The ASCSA and the Co-editors appreciate very much the efforts of the several individual
authors who are identified inthe list of contributors in each monograph. In many instances the
original authors updated or completely revised their original contributions and in other cases
alternate authors have presented a somewhat different approach to safety in aspecificactivity.

Joseph Borozne
Chauncey A. Morchouse
.Stanley F. Pechar

_ Co-Editors
Spoerts Safety Series

O
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- CAUSES AND PREVENTION OF

. ) - Chapter 1
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. AQUATIC ACCIDENTS -~ - . .
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E. Louise Priest i
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. Safety in aquatic activities is dependent, upon ?cveral facfors, and most important among
them are the individual's ability to swim, and ability 10 recognize hazardous couditions and

practices Drowning,and in fact all wateraccidents, could be prevented if all personscngaging_

in aquatic activitiestwere capable of doing three things: (a.) swim well enough to remove

3

themselves from dangerous situations, (b.) recognize and avoid hazards and unsafe practices, . -

and(c ) havethe knowledge and skill tosafely assist others in an emergéncy. (1) ltis the goal of’

‘water safety ¢ducation to provide aquatic enthusiasts with these abilities. Unfortunately, all
n . . N - . .. . .

aquatic enthusiasts do not avail themselves of water safety cducation. Participation in all forms

of aquatic activity continues to rise, and every year nearly 150 million Americans engage in

* some kind of aquatic recreation. (2) Literally, millions of these ople cannot even swim, and

.in' faet as National Safety Council statistics show, 60 perceat of drowning fatalities occur ta
people who accidentlly find themselves.in the water. (6) Thus, the task of public education js a
monumental one  Of prime importance to that task i the necéssity for eduqators and profes-
sional recreators, including those who are ndt themselves aquatié enthusiasts, 1o recognize the
cafises of aquatic accidents, and to becothe aware of prevéntion.
* The field of aquatics is amazingly bromd, and edcompasses swimming, diving, skin and

.scubd diving, fishjng, surfing, water skiing, and boating. The varietics of tHese attivities, and
thé sertings.in which they oceur aré numerous. The accidents which happen to people cn'gagcd’
in these activities. however, invariably are due 10 one or more of the following factors: (a)
inability to swim or to recognize hazards (b) the condition of the facilities, (c) the condition (Z;

or lack of saféty equipment, (d) inadéquat¢ or kack of supervisory persdnnél, and (e) unsal% °
“attitudes and practices. These will be dealt with separately, with specifie mention of factors
*

unique to various settings whcn‘: appropriate,

»

\ . ' r ,
According to the National Safety Council, more than 8,000 persons drowned’in the United

States in 1975, Of these, about 3,000 were swimming or playing in the water. The remaining
5,000 drownings were non-swimming fatalities, where people fell into the water unintention-
ally. These included falls from shore, docks, bridges, commerciai transport vessels, fishing

- ‘and rcc_rcguoﬁal boats, and accidents on home premises. Of the total drowning accidents in

IR A v 7o provided by ERIC M v, »

1975, 860 involved children under 5 years of age; 1,580 from ages Sto 14; 2,610 from ages 15
to 24; [,820 from ages 25 to 44, and 1,200 from ages 45 to 64. Home drowning accidents
accounted for approxjmately 900 of the deaths in 1975, The specific locations included
swiniming pools (350); bathtubs (230), wells, cisterns, and cess pools (70), other open bodies
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* of water (100), and unspecified places. (6) In a study designed partially to show the relative |
frequency of drowning by cause of acc1dent Gabnelsen (5) cited the following causes in
- descending order of Trequency:
o 1. Boating 7 : e oL
¢ _ ' 2.Child unattended o
T .'Falling into water - e
. Swimming in unguarded arca
. Stepping into hele A
. Trying to swim too far . Q' .
. Injured or intoxicated . 1 :
. Shock from cold waier
9. Falling off floating object
e 10. Playing on-ige .
° y 11, Heavy surf*gf' ¥ “ )
12. Falling off water skis . T i i
13. Working nedr water and falhng in )
14. Ice skatmg -
. 15. Air giving out in scuba . ' ~ ;
" Y 16."Cayght in seaweed . ‘. ;
s . Becausethe majorlty of fatal water accidents happen t6 pcople who had no intention of going
into the water, everyonie should leam to swim at least well enough torescue himself or herself in
an emergency. The most effective way'tojearn swimming and water safety is through courses
¢ . icughtby trained inctructors. When Commodore Wilbert E. Longfellow started the Life Saving
. Service of the American Red Cross in 1914, he concentrated wisely on the organization and * ,

. training of volunteer hfeSaving corps throughout the country to supervise otherwise unguarded -
beaches. It soon became evident, howcver that a traingd group of life gavers was not the final
solution to the problems of drownings, and changes in the approach to the problem were
reflected in the slugan coined by the Commodore: "Everyone swimmer, every swimmer a
lifesaver."* The slogan reflects the philosophy.that the next best @y tocope with the accidental
drowning situation 15 td traiff’as many people as possible in life techmques The totat

{ Water safdty program thus ranges from the teaching of beginning swimming through the most .
advanced pf swimming and llfesavmg Skills, and throughout an emphasis is placed on safety C
consciousness andthe awareness of ca of aquatic accidents. The level of swimming skill
necessary for safety varies somewha ith the type of aquatic activity and the setting.

- ObwousTL the more skilled an individual |s,,the safer he or she will be. While often disregarded
or considered non-essential, swnmmmg ability is necessary for safety in such aquatic activities
as scuba diving, water skiing, andall types of boating. In actual fact, the need to know how to
swim is paramount in any and all types of aquatic recreation.

af

'l
0~ N WV

ot Planning A Safe Facility ) ., .

- Ay
One of the first prlncnples of water safety is to choose a safe nlace for aquanc activity of any _
kind. Obviously, & reasonably safe area is one in which hzzards are removed rmlmmizcd to
- prevent dl‘ﬂwm(ngs accidents; injuries or illness. o .-
Following are some of the things that should be considered when choosmg or dgveloping a
safe facility: A ’
. Dgpthsof water should be clearly marked, and shallow areas roped off for non-swimmers.
2 The water should be clear and unpolluted.
3. The bottom shQuld have a gentle slope, with no holes, ‘step- offs or underwater obstriic-
: tions. ~
4, The bottom should be free of debris, and should be f‘ m sand or gravel,.or concrete.
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5. The swimming area.should be free of, or protected from, dangerous marine life,

6. Deck or beach area should be free of glass and debris. s

7 Rafts, piers and decks should be of sturdy, non-skid construction, and piers and rafts
‘should have railings. . " . N

8 Arcs should b free of strong currents or strong wave action which are generally
hazardous. . . .

9. The swimming area should be fenced, to avoid unauthorized entry.

10 Buoys should mark boundaries between swimmirg and boating activity areas. and no
boats other than guard boats should ever be allogved into the swimming area.

11 Guardchairs should be situated in such amanner thatan unobstructed view of the area to be
clardgd is possible, and should be 5 th 6 feet above deck fevel.

12 Water of adequate depth for diving is essential if diving is to be allowed, Preferred depth

.

(AAU)is 12 et for a 1-meter board. 13 feet for a 3-meter board. There i.:somc indication .

from the Consumer Product Safety Commission report that even these depths may not be

adequate to prevent some neck and back injuries. (3) . o

1y

‘Chapter3, pages 15-19, provides more detaited information on construction andoperation of

swimming pools. Swimming pool owfiers must heep their facilities safe and healthfpl by. (a) -

reducing hazards. and (b) regulating and controlling the conduct and actions of swimmers by
enforcing safety rules and regulattony strictly and impartially.
’

Causes of Injuries other than Drowning

Aside from drowning, the conduct of swimmers can and unf()nu‘nu;cly does lead to oﬂg}[
injuries, some of them permanently disabling. 1t has been estimated that there*are approxy-
mately 500 cases of death or permameni paralysis annually, resuiung from spindl cord injuries
caused by diving and water slide accidents. (4) These may be caused by improper use of the
slide or board, inadequate depth of the pool. or improper slope of the bottom. This type of
injury happens also when thert are underwater obstructions. or where diving is allowed (or
done) in shallow water. Other, and more minor, injuries which occur around pools are
contusions. abrasions, fractures and sprains  These are usually a result of swimmer behavior,
and ogcur, when supervision is inadequate and safety rules are not enforced.

Accidents at unenclosed seashore areas may be caused by some adittonal factors, (a)
unknown currents and unexpected wave activity. (b) being struch by a sailboat ér other craft
which may be in the sam area. (¢) being carried out beyond swimiaing arcas while on a
flotation device, (d) failure 1o observe flags and danger signais designed {o warn swimmers,
and (¢) rough piay on the beach with balls and other game equipment, Water depth can vary
greatly With the tide, dnd bottom conditions can change drastically at ocean beaches. and
swimmers must be aware of these factors. Novices and nontswimmers are more hikely to get
into trouble at beaches and swimming areas that are unfamiliar to them.

Overcrowding and murky water conditions are considered to be factors in many water
accidents in public swimming facilities, while iadequate barriers against unauthonzed entry
‘may be a factor in private pool drownings. .

Equipment .

Unfortunately. one of the greatest arcas of neglect in aquatic facilities of all hinds is safety
equipment Safety equipment should include basic rescue equipment such as reaching poles.
ring buoys, heaving lines, and rescue tubes. In camps and lakes*where there are boating
‘activities. there must be an adequate number of U.S. Coast Guard approved perso?a'l ﬂoiation
devices (PFD'«) An approt ed PFDis required by law for esich individual inboating activitics,
and these should always be sworn by non-swimmers. Some additional equipment considerations

are. ~ . M
< ’

:
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.
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1 Lifehnes should be buoy ed and secure.

2 hirst and equipment should be avalable, and someone always on duty who is trained
n first ad,

3 Lyeny aquatie faahty should hdve abachboard, and personnel sh")uld be traned i ats use,

4 Pmpgrl\ equipped lifeboats should be avalable at Like watertronts. Every hfeboat should
hasc ' crew of two. Proper equipmgat for a hifeguard boat mcudes extraoars, 4 throwing
fng buoy. a 25" heaving line, & reaching pole. an anchor, 4 bader. and a Coast Guard
approved PED for cach peron aboard. .

5. Adequate communication systems for safety will vany with faciliies, but all should have a
telephune, with emergency numben early posted. Some facilities, because of size. may
require two-way radios, public address systems, bullhors or flags.

6 Where there are resusatatons of respirators, personncet must be trained in their use.
Needless to say, all satety equipment must be hept ta good reparr, and periodic retraming of
personnel i ats use s haghly adtisable. Many facthties provide binoculars, mashs, fins and
snorkles, apd some even scuba gear for rescuers truned n - their use. JAdequate facility
management requires thal all equipment should be regularly cheched and propc.rl) mamtained.
Respect for this equipmest should be taught to swimmers, and no safety equipment should ever
be used for pliy or expenimeéntation by patrons,

Supervisory Personnel .

Lack of adequate supenyision s one of the main catses of aguatic acadents. All aquatic
facilitics must be supervised by an adequate number of persons trained 1n water safety and
litesasing techniques. .

' 1

Duties of Supervisors. The duties of an effective aguatic supers sor are varied. The
principal responsibilittes include: ) ’

I. inspection of equipment and the faelity
. masntenanee of equi~ment and the facility

chmination of ha viiere possible

marking of non-re. wie hazards -

supervision of swimners .

6. teaching ) -
In addition to the abuos ¢, aqutic ad ministrats o are reponsible for staff supervision and staff*

N

m-senice tmlnm-' N - .

J'J-"o)l\)

Rules and Regulations. Rules and regulations must be posted and mnp.. ily enforced.
While sume qules sary with conditons in ditferent facilities, some basic sate conduct rules
always appls . and dre necessary tor the safety of all patrons, If strictly adhered to, these rules
should present many aguatic ingunies agd aceidents. Lists of such ailes are available in poster
fonn from locat chepters of the Amenican Red Cross, free of charge. These spould be
conspiduously posted at every aquatic facjlity.

o ’

Supervision of Swimmers. Quite contrary to publie oprmon, hfeguarding 1s a non.
. .
glamurous, bunng, tediosus, ¢ wicting job, The constant. aiert sunséillance of swimmers s an

absolute necossity . and’is the mostimportant task of the aquatic supenasor. Texts on hfeguard- |

s [
g are avarlable und should be used as reference mformation for all aquatic supers ison.

/
Supervision during Instructiqnal Programs. In all instructional programs, there must

" always be ' yualified lifeguard un duty, whose onldy duty s guarding and safery surveillance of

O
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In-service Training. ~ Ii-service training of aquatic personnel should include. besides skill
reviews, discussion of any hazards or know n trouble areas unique to the facility, accident action

traiming 1s often neglected, even though it is known to be effective in maintaiming an alent,
ng N 24 £

competent supervisory staff,
?

|
" " plan resiew. and review instructions in the use of any resuscitation equipment. In-service

Number of Supervisory Staff. It is impossible to give a standard recommendation as to
number of staff required for safety This will always vary according to the facility and patron
“load A “rule of thumb™ that has sometimes been applied is one supervisor to every 25

s’mﬁnpcrs In actuality, indixvidual judgments must be made. based upon the facility, the
- }l\in)ﬂ\v{l’ load. and other factors.

e i

L]

L)
" |Attitiides and Practices
- « :

One of the most important factors n presennng aquatic accidents is developing safety
ataudes in all persons engaging in aqudtic activity. The fostering of safety consciousness
should be of prime consideration i all instructional programs. It s extremely difficult to
interest people in safety . and to convinee them that aceidents do not **just happen, ' they are

. tawsed HoWevér, the overall attitude of supervisory staff, the clear posting and enforcing of
rules, and a continuing emphasis on the niewd for safety will do much to foster the safety
consciousness so nécessary for 2 safe aquatic facility. -

L ¢ Some of the unSufe situattons that result in drow nings are as follows:

) 'l

" nan swinuners who step off mto 2 hole, or get into deep watei and are unable to regain ther

footing i
2 poveees or weak swimmens who become exhausted and panic, or who ovgestumate therr
abihity )

3 swimmers who becofie exhausted. or have a cramp and panic
Sbme unsafe practices that result in injury or drow ning are as follows:
l } diving into shallow water, and diving into unhnown water where there are! obstructions

»t

-2 _running on decks, ranways and ramps

1ving froln the board before the previous giver has moved away from under thc\bqurd
-2 4. non-swimmen relyjng upon flotation devices in deep water .

. Al x - ’
. s getting caught in weeds, currents, and undertows

. G swimming alone
T. swimming in unguarded. unsafe area or facility
8. pushing people into the water ~
. 9 gomgto the fid of someone in trouble, when untrained in proper hfesaving techmyues
~ 7 10: swimming while intoxicated . N ’
Accidents and loss of life in‘aquatic activities are unnecessary, and are too often the result of
neghgense Most, of not all such incidents, could be avoided. Even with concerted ands
midrmed efforts. we may never climinate all aquatic accidents. However, if gooper emphasis
were given jo learning to swin. mantaining a safe facility. proper safgty equipment, adequate
© supers isacy personnel, and the promotion of safe atutudes and practices, it would goa long way
" towhrds nummizing this needless suffering. The tash is a big one. and will never be ac-
complished without a concerted effort un the part of all involved. Safety 1s everybody's job.
-

- .
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- Chapter 2
.AQUATIC SAFETY IN THE BASIC
- INSTRUCTIONAL PROGRAM %

R
;

vy

Louis D. MacNeill
. “The Pennsylvania State University ®

1

The importance of safety procedures before, during, and after instructional classes in
swimming is emphasized in this chapter. This Yncludes the usual classes in beginning,
intermediate, advanced swimming and diving, life saving and water safety and classes in scuba
diving. .

Aquatic safety has been an important concern ever since Nicholas Winmann wrote the first
book on swimming in 1538. From the time Commodore Wilbert E. Longfellow founded the
U.S. Volunteer Life Saving Corps in 1890, through the years of the YMCA's Life Saving
prometion program in 1909, the American Red Cross in 1914, and the founding of the Council
for National Cooperation in Aquatics in 1951, there have been many developments in the area

. of aquatic safety. ) .

Itis important that all instructors know and understand the importance of safety information,
¢ and that they teach safety skills, at all levels of instruction. ‘
Aquatic organizations such as the Council for National Cooperation in Aquatics (C.N.C.A.)
and the Aquatic Council of the American Alliance for Health, Physical Education and
Recreation emphasize the necessity of requiring a lifeguard to be op duty during all beginning
swimming classes wherever they are conducted. This co?tenuelhfés pnmanly to the legal
liability for accidents in all class-oriented aquatic classes. ;*- = ‘!‘ ’
According to the American Red Cross (A.R.C.): **Safety in and on the water begins with the
ability to swim well enough to care for one's self under ordinary condluons '* Real water safety
is also based upon the following factors: . , .
1. Ablhty 1o recognize and avoid hazardous water conditions and practices
* 2. Ability to use self-rescue skills 1o get out of dangerous situations - : .
. 3. Skill in rescuing or assisting persons in danger of drowning/(1)
Aquatic safety begins with well: ‘trdined, experienced aquatic workers at all levels from
volunteers to professionals and administrators. This knowledge base is of extreme importance
notonly to reduce accidents but also for protection against liability suits for today more people
are willing to take legal action in cases of injury or death due to accidents. The latter has
compelledleading aquatic orgamzatlons to advocate certification programs for aquatlc workets .
L at all levels and to set up minimum standards in all aquatic areas. EJ—

‘

'

Aquatic Accidents . ) . s

. The numbeér of *‘wateraccidents'* and drownings are increasing each year atan alarming rate
in proportion to the increasing humber of participants. .
Gabriclsen, Spears and Gabrielsen (S) recommend various ways to eliminate these unfortu-
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nate incidents and outhine steps that should be followed. According o Gabriclsen er al (5).

responsibihity rests with parents, public education, and the community  These groups have the
iull couperation of the state and the natwon wih new legslation and safety rules for all aquatie
aetivities, ’

Although this discussion centers around o “controlled”” or class situation, many other
important safety procedures must be followed regarding pool, beach or doek facilities, water
sanitution aad basic rules and regulations concerning satety equipment and lifeguard training

In addition to the presention of drow nings, water safety isconcerned with the total health and
welfare of people i all aguatic activities. It deals with the causes, prevention and elimination of
conditions, practices. o procedures which may be detrimental to any participant.

Knowfedge necessary for safety 1n aquatics consists in i large measure of knowing when,
where, and how much to participate. Safety skills include primarily the abilities to meet
common hazardous conditions with which the _swiminer may be confronted  This is the
substance of personal safety m the water. This knowledge and skill should be included as an
mmportant part of all levels of instruetion in aquatie aetivities.

A water safety program has as its prmary objective the creation in every individual of an
an artness of accdent causes and the ways inwhichaceidents canbe prevented Experience has
Jiown that the most eftective way to attain this objective ts through certified courses taught by
traned instruetors

3
Aquatic Administration : . -

L -
The responsibilities for heeping aguatic facilities safe and healthful lies with the owner of the
facility and the Directorof Aquaties Standards are now being formulated for aguatic workers at
all lesels. Soon all aquatic workers will have to be certified i their particular area before they

can secure positions 1t i the primary responsibility of the aquatic administrator to:
1. Reduce hazards to a nunimun.

2. Control and regulate the actions and conduct of patrons who may cause injurigs to
themselves or to others. Some things miay be done safely in the water or on land, while
others may pot, these should be stated as rules and regulations and be posted in prominent
places.

3 Protect the satety, health and welfare of p.ntmns by enforcing the rules and regulations
whieh have been established for the good of all.

Adeguate supervision of the fachty must be mantained at all times. Lack of proper and
contnuOUS superyision is vne of the major causes of acadents and fatalities Supervision is a
state ot mind One must be alert to anticipate and observe potentially dangerous situations and
to prevent therr veeurrence

Water safety begins with learning to swim and recerving instruction in aguatic skills and
knowledge which will enable an indiv idual to take care of himself in the water in emergency
situitions ¢

The Teaching Area

The Coanal for Natiwnal Covperation i Aguatics (3) has excellent recommendations for
mun mun standards for swimming povls. s important that these standards be followed in the
planning of all new povls. Many of these recomniendations niay be carried over to beach, lake
or duck situations ’

Water depth will depend upon the nstructor's niethods and idéas about w hether it is best that
a beginner be taught in shallow water where the puptl nray stand on the pool bottom,ur in the
deep water using o flotation device in order that the pupil miay not use the pool bottom as a
“erutch, ™
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In the case of pools. the deck markings should avoid the word **Beep™ as in**5 fectdeep to
deter a swimmer who sces only the word “"Deep’ from diving head first into a pool arca
designed for swimming rather than diving,

With regard to natural swimraing areas, some basie requirements in descloping a safe
waterfront include pure, unpulluted, and tested water, a finn bottom with proper slope, free of
stip-uffs, holes. broken bottles, and cans. proper depths for teaching nonswimmers and for
lifesaving and diving shalls, special considerations should be given to tide, currents. undertows,
_and other water movement. Consideration should also be given to waves which are dangerous

to nonswimmers as well as to dock structures and to harmful vaneties of manne hfe (for
ckample jelly fish. Portuguese man-of-war, and stingray) located 1n or adjacent to the swim-
~"ming facility.

If 4 bathing plave s to be made reasonably safe. provisions must be made for the prevention
of drow mings, accidents. ilinesses, and tigunies. Proper supervision and suitable equipment are
required for the detection and resgue of those who getinto dlffn.ult) A safe faality 1s just as
necessary for, nonswimmers as 1t s for advanced swimmers.

Personal Safety

. .
According to Moloney (8) safe swimning is o aeadent. 1t bcgl;l.\ with idenufying a place
that people  seeh out™ to enjuy aguatic activities. Inmost cases, these areas may be ““set up™
as good teaching arcas.
Muloney recommends that water safets conscious instructons look at certan factors when
visiting a swaimnung pool for the firt time. '/
The recommendations nclude: N
Non-shp dechs .
Water depths in diving areas (.|ppmpn.|ln.|\ marhed)
Proper deck markings
Lighting
. Water sanitation
. Overflow system design
7. Play equipment
8 Puosted rules and regulations o
9. Posted ““Emergency Procedures'
10. Provisions for seéining the pool when not in use
It s umpurtant that rules and regulations concerming healtk: and safety be thoroughly
<xplatned not unly to the pupals in the class, but to their parents as well. Parents should inform
the instructors of any G pe of dlness that ther chuld may be susceptible to including skhin rishes,
s car roubles, se1zufes, cte
In aquatic arcas vther than pouls. the Y MCA has histed potential safeguards which are as
. follow s
I The bottom of the swimning ared s free of hudden hazards and the stope of thn. beach is
aradual
The surrounding beach s a controlled area, .
. Water samitation 1s adequate.
. Safety equipment such as poles, ropes, floating devices are at hand.
Firtaid kit 1s available
. Emergency procedures are whitten out.,
. All dock ard pier arcas are free of hazards.
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The Aquatic Instructor

Al teachers in aguatic classes shfuld be well tramed and have been taught in a certified
program They should be aware of kusting state and nattonal Liws coneerning teaching in
public or private schools, agencies und clubs.

A certified. efficient and effective aquatic mstéuctor must be hnow ledgable conceming all of
his speafic responsibilites. They incdude inspection and mamtenance of the facihty and
equipment. chinunation of typical remos able hazards in and around the facility, marking those
\\huh‘».mnul be remos ed to make them conspreuous, heeping other staff members alerted to
therr duties, and teaching sunvival techniques and knowledge as well as swimming skills,

He must see that rules and regulations for health and safety are conspreuously posted., are
understoud by all participants. and then he must see that these rules are enforeed. In supersised
and well regulated facilities, cusfom and kaow ledge of local conditions will often dictate those
regulations needed to govern the conduet of bathers. - . :

Bastc safery constderations to protect swimmers should include slow and br.ldu.nl .ldJU\tmcm
Tto water. restricded areas for swimming. diving, boating, canoemg, and sathng. regularly
wheduled penuds for aguatie activaties, constant, alert, and competent supervision of the
aquatic fuaility or waterdront, abality tests to be sure that swammers are properly lassified.
checking systemsboth into andvut of the water, asulability of rescue equipnient recommended
by the A R C These mddude litehnes. booms, nidg buoys. Shepherd’s Crook, heaing le,
\.lfut) post. lifeguard stands: backboards, .nll.nbo.lrds. rescue tubes, folding cans as stretcher,
reseue bu.n‘ds hifebouts, whistles and snmkglmb cquipment (2). -

13 ’
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oe——Sufety Procedures for Class Instrigtion .

The safety procedures tollowed 1 all basic cdasses for, bq.mm;u. mtermedrate. advanced
swimming and diving classes should be sinilar. Satety for bast, classes in skin and scuba
diving dre mure 6y olved, therefore, ment a separate chapter i thes monograph. .

Rules and regulations concerning safety procedures 1in aguatie dasses vary from state to
state S ime states have no rutes to cover a dass situatton. Nafional and.state agiiatic associa-
tions are mnurnul with cstabhishing umform luws that cover cemfication of tefichers,
Iifeguards, miimam standasds, ete. ’

ln the State of Pennsylvanta, for instance, 1t s the l.m that “any person holding a valid
certificate to teach in the public schools of the Commonsealth may teach scheduled instasction
of classes i swimnnng pros ided that sudh a person holds salid current certification as gn ARC
Water Safety hstinictor or YMCA Aquatie Instruetor or Director.™ ¥

Itas also a law that - when a school's pool 1s open for student recreattonal use, o person
holding o hfeguard certification shall be m attendance at all times,”

The yuestion of requiring o hifcguard on d'ul_\ during all beginmng swimmung classes 15
beconming more and more promuneat m discusstons at state and nattonal conferences.

Accident Prevention in Swimming Instruction

N

How (an lnlcgr.lllu‘)l ot the prevention of acadents and the contrgl of injuries be ac-
congplished an the teaching of clementary swamming ? Age ot the pupils i a class must be
mnsukrul [t secims g by. the custom to assguiate nonswimniers with children, whereas there
are adults who are abso nonsw imimers The wgg of the puptds i the nonswtmmer group s the
JJue to the method of approach. the order i w Bk skalls wall be presented. and whether or not
the appeal shoud be tiade to o younger imnd or a matere mind. The National Safety Coundil
states that to teach begnner swimnung to g six year old is quite different from teaching itto g
12 year old, 4 16 year old, oran adult The skhafts are the same for all, but the eaching method

‘ l()l 8
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and the order of presenting the shalls are different. Teaching techmiques must be wdapted to the
physical and mental abilities of the student.

1t1s important that the students in the aquatics classes, starting with beginning swimming. be
taught water survival techmiques and sialls related to safety in and around water.

Water survival trmming should be as much a part of the clementary school curriculum as
driver education 1s for the high school cumiculum. To teach a youngster to swim without an
appreciation for some of the basie « afety factors related to an aquatic environment 1s compara-
ble to teaching a person to drive without respect for the rules of the road.

Teaching Guidelines

The Amencan Red Cross (1) recommends several general methods of presenting water
safety information and shills to aclass in beginning swimnung. Among the suggestions are to.

1. Worh in a safe and healthful area. The children become accustomed to the high standards

of a safe arca and will recognize an area that does not cmplu) the commonly accepted

criteria of safety.

. Discuss and demonstrate accident prv.vv.ntwn shills. (Drownproofing)

. Use visual aids. such as pictures, posters, texts, newspapers, and films.

. Let the pupils practice under supervision and with correction. .
Include safety nstruction in the rules and regulations of the facility. (The structor can
present to the dass the good and bad features of the facility . Inthis way hopefully the pupils
will learn to distinguish between the good and bad features of a waterfront. 1t will help
them learn to récognize safe water, conditions.)

6 Call to the attention of the class any bathers who behave improperly 1n the water.

7 Whenever the occasion arises, point vut to the class the sofe hinuts of their area, Remind

w D

N oda

, them that thes information is posted. . . * ° o~ .
8. Caution the class about any inherent dangers that may be imvolved 1n presenting a gw.n
skall. *

9 Permutthe use of flotation det iees to vvereome certamn coordination problems. (Those who |,

bring flotation devices to the area. however. should remain within the nonswimmer area
when using them.) |

10. Give ability tests to newcomers., ¢

11 Remember that the ultimate objective is, to create in every individual an awareness of the
causes of accidents, how they can be prevented and a desire to be safe.

12. Everyone needs to bnu“ certain things about being safe in the water. That 1s the meaning of
the statement that one cannot take land habits into the water and be safe, he has to learn the
“‘rules of the water.™

Although these suggestions may seem to be directed particularly to the beginning swimmner,
they are just as applicable to the intermediate and adv anced swimmers. Often as individuals
become more familiar with the water environment they become less aw are of potential dangers.

All swimmers need a penudie renunder that safety comes first in aquatic activities.
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S - ~ Chapter 3

.'THE DESIGN OF PUBLIC SWIMMING FACILITIES

Matthew J. Pantera ; ’ "L
“ 7 Weston, Massachusetts
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) This chapfcr is an attempt to provide basic design and operational standards for public
# s swimming facilities. It should be understood as a checklist which is useful for the student,
aquatic area managers, and the lay building committee. For our purposes, the terms indoor
pool. outdoor pool. and beach will refer to swimming places that are operatcd by all types of
organized groups. Private résidential pools will not be discussed.

» ~

- The Beacl5

" Thergshould be specific set lifeguard positions on a beach, Start withd woeden center tower,

" 15-20 feet high, which will seat 2-3 lifeguards and store emergency equipment. This,tower and
other chairs which will be described, should be placed close to the edge of the water, dependlng
on the tide patiern. On either side of the center tower there should be single _eat 7 feet high
Jifeguard chairs, spaced not more thafi 50 yards apart. This gives optimum coverage of
swimmers and facilitates communication between guards. Figure 1 shows a %-mile section of
lifeguard stations. Towers are placed at both ends and the center of the beach. ’

South N <) North
<1 o .o o B o
West . Eost,
» i F'd - *
s A vi. .
1- A A A A A _ & H.,.
' ' ' ~
' 1 ] . . -~
] PN i .
e : ;
e e N
50yds.  50yds. ’ : T

Figure I: Arrahgement for Lifeguard Towers and Chalrs at a Swlmmlng B&‘ach
Such a dCSlgn defines clearly the guarded sector and enables the guards to be seen as well as -
+ heard as they oversce the arca. Such an aligngent permits the development of a systematic
" rotation of individual guards, and expedites coverage of all areas during emergency situations.
The guards can build up sand piles in-front of the towers in order tobreak their jump and prevent
injury as they exit the towers. Signs should be posted on chairs and towers prohibiting beach
patrons from occupying areas between the lifeguard stations.and the water's edge. "
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Buoys well-anchored in the water should define the limits of the swimmnng arca, The
distance and depth these buoys should be placed l:rom shore will be determened by the tide and
the space needed to accomodate the number of peuple expectedat peak hours. Buoysshould not
be used to mark off the deep areas from the shallow ones because mexpoicaced swimmers may
be atiracted to these demarcation cans and thus put themselyes 1na position of danger. Fifty feet -
beyond this iitral fine of markers which 2 referred 1o as *the swimmer bt hine. ™ there
should be a second line of buoys with hghts that is the “the boat hmit hne.” General
navigational procedures do rot permit boats to pass between these markers. Swimmers 1n the

- water are thus assured protection from motor boats and other craft.
Safery equipment at a beach will varny according to particular needs, Mimmal equipment ~ .
. incluees binoculars at each tower. first ard hits., 3 sets of fins. snorhels and mashs. rescue tubes
at cach lifeguard station, surfboards at each tower, 2 rowboats for cach la-muile section of .

beach, communication equipment and basic maintenance equipment. One nught employ a
system of colored flags to tell‘patrons if partrcular sectors of the beach are open and 10 nform
them of conditions of the curtent and undertow . For the development of an effective communt-
cation system. whistles, emergengy air horns, two-way radios, and telephones are all useful
tols A baste sy stem of hand signals should be-operative. A commumication network which
micludes o nurse’s office, state. local and park police, and all of the guards 1s the only way large
numbers of people can be guarded safely  AS an important adjunct to a system of ¢b 1y and
towen, standing positions along the shoreline andfor 10’ the water and boat and surfboard

© o stationsn the water are excellent ways of patrotling hea ily used arcas. For a mimimu nfdcslgn
of a beach area see Figure 2 -
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Figure 2: Layout of Beach Area for Minimum Safety of Patrons -
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lnc{wr Pool ' s

Proper design of an indoor pool facility 1s o difficult tash Uniike the beach area where nature

has set forth condit.ons and the Tamtations, man designs the indoor poul environment. usually
. with one eye on ;ap.:ut).smd another on finances. Economy of operating costs should be a real

Cdn\ldquIIO'l inplant design and material selectton. Too often this is not true.

Every pool,sho.lld be built to serve the young and old of both sexes, and the physically
handicapped The actis tties spectrum should include recreational swimiming and instruction for
all ages. and organized campetiion and games. 1t 1s an absolute folly to design indoor pool
comple ey with only bne segment of the population. or one type ot program i nund. The
traditional 25 yard, 3' 6°" deep to 127 deep rec tangular pool dessgn does not sery e the real needs
of thespeaple and programs it is butlt for But before we discuss the poul proper, let us dmuss

. the overall compley i general. -
- The pool area should be dul"llud as the focal point i the overall. plant. Adj.wcnl areis,
whether they pre existor not. such as basketball and tennis wourts, running tracks. gymnastic
_ rooms., should all be considered when il design considerations are made. We will not
discuss the factors of design m these susilliary arcas i tius Chapter sinee the space provided
will only accomodate a review of these areas that are necessary to the operation of the pool.

For sceunty reasons, 1t s of the utmost necessity to section off arcas of the complex
aceondimy to the programs and activities that il be carried on- Bused on this prinaiple, one
naturadly stasts with the entraneg, of the bur! Jdmg 1f the bualding 18 designed with operating costs

- * i mind. only one cefitrally Tocated tichet taker will be needed. This saves money and insures
proper m~putmn and payment. 1f fees are o be charged andior attendance kept. Such an arca
should wark as an infonmation center. with public pay phonu secondary rest rooms. and a
wanng area with seats and bulletun boards and pick-up arca A suttable entrance must olso
proside for the handicapped

Depending on the number of people une evpedts at peak time in the locker room, 15 syquare
feet per person should be proswded for dressing areas Additional space should be added for
totlets and showers, buweser eseess spaceshould not be allotted since horseplay 1s the result. If
possible but not necessanly. @ one way window that looks into the locker room from o staff
office should be installed for supervision purposes. Vandal proof everything that can be
destroy el espeuially tixtures such as cocks and thermostats. Tnstall special heyed on-«')ffhgh(
switches These switches will enably management to controd electrical costs and protect patrons
trom being suddenly thrust inte daskness i the Jocher area In addition, the locker rooms will
have tehe ciedhed by coaches, teachers, Liteguards and/or supers isors, o speaial Ik ker room
attendant 1 generally an unnecessary expense.

Be sparing with glass: Glass breaks eastly and particles may end up “on the floor creating -
unnuus.m mjury - Architects today have attractive designs and matenias_that are almost
graffitts proot Inveytigate those possibilities especially for ase i eley ators and toilet areas.
Har dryers are huldm.nl bug van cause mamtenance problems. Towel bills will soar duning
schitol hours unless proper superviston can.be provided. A secure towel room and picksup
systern for uaad towels i g primary \lwyl clement ()tlunmc. even dirty towels vall
disappear DO not build an cyaipment rooiman the locker room ared. Coaches will send a student®
fora ball or other prece of cquipment and it s often tempting to steal valuables ffom the locker
toom whiie loohing for equipment. Children mught also tend to pley with the equipmentin this
potentially dangerous arca Women's cabicles should be 3 feet by 3 feet. The design of the
locker room should be strig!y utilitenan The ratio of torlets and urinals to users should be |
totlet for every 40 wonfen. 1 tolet for every 60 men and 1 uninal for every 60 men, Ch.ml_mg
and toilo tag afities shuuld b the only tanction of the lud\u room. Mostlocker rooms tod.l) an
be andare very d.mg.umus Coated metals, or no metals at ali wauld be safest.

. LN
.

. »

\lo s @3

ERIC -

Aruitoxt provided by Eic: .




E

\ . ' e .

o .

<

Exits should be planned so one greup can exit the locker room while another can enter
without conflict. ‘ : - T - R
The showerareashould be isolated from the locker room andthe pool, serving as the physical
link between them, both {67 sanitary reasons and because Toched of f and separate. management
can control use, thereby rcduciﬁg vandalism_and mjury due to horseplay. Everyone on an
after school team can take a shower and then move 1nto the drying-off area at which tme the

supervisar can lock the shower area. . .

Q
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Tirere should be one shower head for every 40 persons during peak pool ume usage. The
floor should b’ non-slip and the lighting vandal proof. Stainless steel fixtures are best. water
temperatures, controlled from the coaches® of fice should be i the range of 90°-100°. A separate
drying area is advisable, without doors where excess water canbe caught thereby reducing the
risk of injury in the locker room area. The towel storage might be located off this area.
Regardless of the design of these areas, cleanliness, sanitation and disinfection are primary
concerns Depending on the size and capacity of the locker area strategicdlly placed custodian
work roonis are necessary, . !

Pool Area Proper N :

The recommended standards set forth in the following section have been sanctioned by the
National Swimming Pool Institute, the American Red Cross. the Counil for National Co-
Operation m Aquatics and/or the NCAA. ' "

. ) 0

Deck. The deck should be a minimum of 6' wide or a maximum of 20’ wide. We
recommend 12’ wide as the most useful width based on the varying program demands such as
the number of swimmers on the dech at once, an example being the number of swim team
members on the deck during a competitive swim meet. Non-shp matenals should be usd,
espectally where people exit from the shower areas. Sunhght should not shine on the deck as
algae will grow and there should be one floor drain for every 250 square feet of deck. When
mstalling these floor drains, make sure they are the type that arc easily maintaned. All deching
should slope gradually toward the drains Hose mpple and available water faucets should be
located every 5Q feet so the entire area may be easily maintained and cleaned.

A separate section at deck level of at least 1200 square feet should be included for spectators
with a direct way of entering and exiting that leads from the mamn entrance, and which avoids
crossing any of the pool deck proper Spectators will be able to come and go as they please, and
they Wil not track dirt, nor possibly slip and injure themselves. The shower exitshould be at the
shallow end of the pool so nonswimmens do not enter the decp water and unfimished concrete
should not be used for the dech surfacesas 1t breeds algae and fungus. In the fu.wre a specially
destgned carpet may make the deck much safér Presently there are no carpets thdit realistically
Serve thissplirpose. *

§

Walls and Ceilings. No large windows should be mstalled. The glass is easily broken,
sonieimes shattering into the pool and dlegal entry 1 facilitated, Thoughts should be giventoa
recessed skylight that wsll illuminate the area without projecting sunhght on the pobl water or
deck. but m no way should this skylight be depended on as the only source of light. All wall
surfaces and the ceiling should be coated with a moisture resistant paint that will seal the surface
and facthitate cleamng operatiops Any portion of the walls that jut out thereby becoming a
posstble hazard ' someone who might ship, fall, or lean against them, should be rounded off or
padded Provisions should be made in the beginning for mstallation 1n the ceihing of acoustical
matertals, gtherwise the pool as a learmng center will be greatly limited.

A double gpor exat 15 feet wide by 12 feet high at deck level should be considered. Such an
entry makes possible the inclusion of boating émgrums (kayah and canoe handling).

-
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Relad’\c humldny should be maintained at 50 to 60 percent and w.ntn'men should be .
concentrated on lhckpetataloﬂ arca with the area being ventilated 4 times an hour when
spectators are present. Do not locate the ventilation ducts at deck level because drafts will make
swimmers uncolfortable. v

. Pool depth and ceiling height are the two most expensive factors of design today. There is fio
need to build ceiling any higher than "0 exeept above the diving stations which are discussed
« . insome dctdll in Chapter:5. - \ . LR
v, * . - 'v
. Temperature. The air temperature in the pool area should bc a minimum of 80°F \27°C)
without Spegtatons and the w witer should bé a migimum of 80°F (27°C). During competitive,
meets the room*temperature should be 82°F (28°C) and ihe water should be 76°F (24°C).
Cooling off the water doey not prcso.m afl mc phoblem but it does mean new ould water must be
introduced into the $y stem Groupshkc thosenior citizend. the handicapped und small children,
need | the warmiest watgr and heatérs haye been do.vcl'opc.d that will allow for rapid ralsmg of
tLlllpgl‘-llul'c Temperaturs recovery rates tod.ny are_Qne dcgru.hour and with thc proper ,
u.ho.dulmg of swim metts during the q)mpgulnc seuson, the tc.mpgmtun. can be broughtupto
80°F (27°C) from 76°F (24°C) overmght or evenan a four-hour penod if the need be, One can
control humidity by removing the moist air and iptroducing dry air. Infrafed lamps at the
starting blocks cun be an .:Itcrn.m\c to increasing the :unpcmturc of thc. room dunng swim
. meets, . i . s .
S > . ® r .
. Lighting. * Those responsible for pool designs should be extremely wary of recommended
Iq.html. levels: Withoutenough light there 1s a problem of safe ighting levels for thesw mmenrs
, undlifeguards and with too much hl.html. there 1s a problem of glare.. The nunimun amount of
illumination on the deck should be 50 foot candles The ideal amount of ighton the dech should
" be 100 foot candles The water surface must be highted. The deepest area of the peol and end .
walls where tums will tahe place should be iHuminated with a mimmum of 100 foot candle
power Toontenwive lighung nght over the divang area or in the divers” eyes shouldbe avorded
as itmay cause acCrdents When hights are located oves the water area, @ way of rcpl.n.ml. thc
bulbs when the need arises mast be considered.

T

Colorof Area. The w alls and the bottom of the pool should be white for Sanitiry reasons sy

wellus safety The walls of the burlding should be 4 subtned color, espetially behind the dmnl_ .

area With n.L_.nrd to-all color. a major consideratidn should be to'mimmize glare,

.

Overflow System. Today's designers can recommend u variety of overflow systems.
Types include a fully recessed overflow. a partially recessed overflow, the surf.n.c shimmer
system. therim flow system and the roll-out design. The skimmer baskets work utn.mc.ly well
as easy collection spots where leaves and pine needles are prevalent. However, they will not
prevent pool turbulence The chotee among overflow sy stéms = indoor pools depends on the
amount of money av ailable and on the proggams and public that will béusing the p(ml Forsafe
COMPCtItv e purposes it 1s necessary to see o clearly defined wall as turns are LXLLUtLd The
roll out design and rim flow system do not provide for a rased vertical wall. Also. with the
roll-out system, the deck s pitched at o 5% slope for the fint 10, and a wet dech may
precipitate a dangeroud accident The wisest apprvach is to compiire the program needs with the
costs, strong and weak points of each overflow system, and then to choose the system that
offers the greatest practibility and safety protection. Regardless of the system chosen, be sure,
except in the case of the skimmer system, the overflow leads to the surge tank and-that a
sufficient rate of recirculation 1s mantmned when the pool is being used at peak times.

Pool Bottoms and Underwater Fixtures. Undcrwatc.r lighting is extremely expensive
and un unnecessary extra 1f underwater lights are msmllcd the sufety of these hghts must be
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. entering traffic.

* 1~ . L]
the pnmary conc. m The light fixtures, should be flush wath the wall and properly grounded.
Three watts/square foot is tae minimuny wattage desirable,

There are two types of pool bottoms — on¢’is the type that is finished with a proiective
coating The otheris tle If protective coating v utilized, do not use a coating matenal that 1s
slippery, such as gloss cnamel paint Have ladders plaud in the side walls not in the end walls.
Recess all steps into the wall Use non-comosn e matersal for all metal fittings and 1f posglblc
but itis not necessary , isiall an underwater window 34 feet by 8 feet 1n one of the side walls in
the deep end for educational purposes. .

Today's designs often provide for too mueh water in the deep end. Deepavater 1s harder to
supervise and is necessary only for diving. The diving well musi be separage from the remainder
ofshe pool for safety reasons Mo eable bottoms are inthe experimental stages of dcvclopmem )
at present, but might offer a solution for future years. A load limit of one person for every 25
square feet of wz Asf‘iﬂm:?:cd. Adults can swim in wager 4' deep; 2-4 year olds need
m"'m;-:\::ou than [8 inches deep and 4-8 year olds do not need more than 36 inches of
water depth For competitive swimming there should be a depth of 4 feet. The ideal minimal
pool that serves the needs of all ages excluding the diving area should ren 18 inches to § feet
deep A moveable bulkhead may be installed 50 a 25 yard competitive course can be laid out
withdepths between 4 feet and § feet The rumamlm. 25 yards of the swimming arca would run
fronrl8inchesto 4 feetdeep [tisbestto segment the water areas accord}r@ to the programs that
willbe using thein Buoy hines should be placed l" inches before sigmficant depth changes and
the slope of the Bottom should be gradual The fnimmum width of the pool should be 46 feet
which wnII providz: six 7-fect lanes and a 2-foot buffer zone at each side .wall,

EN
Equipment Storage Room. The equipment storage room should be 200 squau feet with
hose nipples located on 2 of the 4 walls and a drunage pit. The floor should be vaterproof and
there should be a double exit door 10” wide by 12" igh that leads to the deliv -y access road.
All equipmentshould be hept off the floor on \ho.lw.s and rachs  One waterproot «.abmct should
be installed for suppln.s such as paper towels, ete, Lighting should be a minunum of 75 foot :
candles.
Filter Room.  As in the equipment siorage room, the filter room should have a 10’ wide by
12" lgh double exit door that leads to the outside dccess road. There should be a complete
change of ar four times an hour along with 2 mimmum of 75 foot candles for lighting. There
\h()lﬂd be adremage pit and the floor should be waterproof — probably conerete. A hpse mpplc
shotld be located on ¢ach wiyll Groand fault protection of motors, lig..ting fixtures, and
recepticals must be mstalled ANl dry chenucals, should be stored on wodden platforms and
provisions should be made to insure that the room s fire retardant. The cesling should be 2
mimmum of 20" igh vo'that equipment can be moved easily and a separate area of the rocin
should have tool racks and shelves Safety sins should be posted throughout the room and ye
goggles should be worn whenever working with the chemucals. Corrosion resistant matenals
should be standard throughout the filter room especiaily 1n or near areas where the chemicals
are stored

The Outdoor Pool '

The outdoor pool design requires the safety consideraticas we have described for the.beach
and indaor,pool A few additsonal requirements relate to secunty, cleamng, and maintenance
worh, Ilfq.unrd stations and food.

A chain hnk fence at least 67 high should surround the entire pool. with 2 or 3 self-latching
gates The main entrance gate should be at least 6° wide so as to accomodate cxmng and
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The lifcguard imtions should situated in positions best suited for crowd coverage with
_mlnlmum ovérlap but no blind spots. Lifeguards should wear sunglasses and post umbrg]las in

order to minimize glare All eating, drinking and smoking should be prohibited instde thc pool
fence fo; safety reasons. v

< . -

PWer, Waler Quality, Sanitation, Security. Power lines should be underground for
safety and aesthetic_rensons. Lockable power sources should also be plancd \lrategually
throu&hout an arca}o electricity is readily available for maintenance and special o.vcn(,_

The standards for water quality in swimming areds areset by state and local boards of heaith,
Major factors im olved in maintenance of clean, clear water 1s compkx A limited discussion of
pool sanitations provided in.the succeeding chapter. Managers of pools and beaches must be
familiat with-lo¢al health laws. Before assuming the dutjes involved with 4 newly stalled
filtration system, they should participate in a complete orientation and training session. This
“session should be condueted it thé pool that the manager will operate. They should be
conducted B8 the manufacturens of the filter system and the burlder of the pool. An excellent
bopk on pool filters and chemicals is the Swimming Pool Operators Handbook, published by
the Nauonal Smmmlng Pool Institute of Washington, D.C. .
harmful tS'thg public as well as to the person who adds i it. Pool managers should learn how to
operate and snaintain the proper chemical fu.dc.rs Proper watpr testing procedures should be
uso.d and tests I'LLOI'de ona rq.ular basis and prcsc.nto.d to thé hcalth authorities.

Changing and Sanitation Facilities. In prov:dmg sanitation and changing facilities,
Uesigners dught to consider the pattern of use by patrons. Boards of health may requireby law a
standard number of units in the changing and sanitation building. Such standards are usually
based on the expected peak gap.mly load However, patterns of use may vary. Patrons may go
to-beaches for 2 8 hours. but to an indaor pool for onlyd3 munutes. Summer pool users may
come a short distance, already dressed in their suits, and will have httle use for changing
facihities. \Y !

Security. llegal entry and vandalism 15 common in public facilitics. The social and
economie costs are great. and in auatie ageas there 1s danger to the intruder. Unsupervised
dreas must be sc.LuI'LI\ closed to casual entrance or patrolled in the case of beaches. Patrons
have to be able to use one arex of anandoor faclity while other sections of the buillding are
locked off Pools which are pan of larger complexes. as in schools, must be destgned and
equipped for ph)slml tsolation from other areas. School adnunistrators are rarely willing to
pernnt the_genéral pubhic to wander unsupervised through acadenue areas. But many modern
schgols do not lend themselves well to isolating specific facilities. .

On the other hand, common areas such as locker rooms should be available in such a plan so
that construction and uperational costs do not sl\)rm het. Local fire laws must also be observed
sC easy cgress ts avarlable in case of emergency. I one can design areas with secunity and the
avordance of vandalism in mind, and instructors do not leaye equipment exposed dunng
unsupen et times . the safety of the user will bt protected and.one will be able to keep the costs
of operation thamimmum An important point to consider from the outset of design considera-
tions 15 what provisions must be made for, people who are not using the aquatic portion of the

plant or who are in areas legally or tllegally that are not constantly supervised. Supervision s an’

opcmtlonal cost factor that can be limited by proper do.slg_.n considerations.

Management of Aquatic Areas ?
Regardless.of the design one chooses or inherits, the proper management of the swimming
ageais the k¢y that will determine the success of the facility. Before opening, certai procedures
must be taken so the mamtenance and hifesaving system can be properly initiated.
£ ¢ R 2
- 19 7

Poul d?'rnuals are dangerous To guess at how much chlorine to put mtamh\r walter can prove
t




»

e

The managig authonty must assume or defegate responsibility for operation of the total arca

to one person. Communitics that try to operaie their seasonal aguatic center na 1010 12 week

perod with . pant-time manager have a most difficult task, as proper set-up time is rarely
available. Selecting a pool manager with a suceessful managerial background (especially
Jeahing with adolescents), who 18 also up-to-date and proficient in water safety . first aid, and
water treatment shills, is important. However, the real hey is to find such a person and to allow
him ur her envugh time o seek vut the resources needed to set up and stay in tune with the latest
water safety techniques. Due to the special nature of the swimming area there will be times
when the manager will empluy approaches that require techniques appropriate for the moment
The hifeguard staff, parents. children and the facihity stself will all put demands on the manager
and svmetimes these demands will come in the form of an emergency. The ground work the
manager has done in the arcas of staff hiring, screeming, rotation sy stems, payment, schudul-
mg. facthty modification, public information and regulations, and especially in-service train-
ing. since ltfesaving technigues are changang so rapidly . will all play a part in the final outcome
of the emergency situation. Drowninigs do not oceur due simply to the depth of the water.
Drowningy are caused b) a4 wonibmation of small factors all coming together at a precise
. moment,, ke

Onee thg manager 1 hired, the rules and regulations must be put ino cffect along with the
baste prugram philusophy of the factlity . After basie safety precautions are taken, the satisfac-
tion and engoyrient uf the user should be paramount. A suicable set of rules and regulations,
used by the New York State Park and Recreation Division is provided.

. \
General Rules and Regulations

. All persons must abey rules and requests made by the lifesaving personnel,

Friends and relatives may not visit lifeguards during duty hours.

Distracting hfeguards 1s prohibited. Diversions of their attention could result in a fatality
Lllti.u.lrd.s Mday Nut CNZAZe 1N JNd UNNCLESsUry conversation with danyone, or engage in any
other Jistracting activity other than their protective duties.

. Safety equipment or furmture must not be altered, mosed, or used by unauthorized
persons. v
Glass ttems. stichs, stones or any object which is not part of the regular programmed
cquipmentitems are not allowed in the swimming area. Ball play ing on the beach or pool is
strietly prohibited.

7. Animals ui pets of any hind are not permitted on the beach or pool duk arca under any
circumstance?

8. Individoals with skin cruptions, open wounds, sons or bandages, or any contagious
disease” are not permtted on beaches or 1n the pool arca Urinating. expectorating or
blowing the nose in any swimming pool is prohibited.

9. Pcople under influenee of aleohul or narcotics are prohibited from using beach or pool

<« facilitics. s

10. Abusive ur foul l.:m.u.:y 15 prohubited. Patrons pursuing such course will be immediately
expelied. ‘

11. Yuuth group mstructors, lifeguards, vr volunteers are subject to the direction of the head
lifeguard.

12, Noperson may teach swimming or conduct aguatic group activity without the approval of
the-park superintendent, in writing.. <

13. Swunming 15 prohibited before opeming, after closing. and all othcr times when a park
lifeguard is not officially on duty. v

14. Night swimmupg 15 allowed only when a provision has been made for such a(.twny by the

regional park office. ) . -
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15 Water circulating and purification systems must not be operated by persons who have not
had préviovs training under supervision.

16 Pool capacities and lifeguard load limits must not be exceeded at any time. -

17. Check special rules and regulations for your facility with your supervisor.

Beach and Pool Regulations for Patrons

I Childrén under 10 years of age should be accompanied, in the water by a mature,
responsible ddult who has swimming ability. Height of the child or displayed swimming
ability may replace thit age limit.

2 At béaches. swimmers must swim between flags designating that the area is open.

"3. Street shoes and clothes must not be worn on the pool deck.

4 Cleanbathing suits must be womn by all swimmers. Loose threads that may cause pool filter

, clogging are prohibited. i .

5 Suntan lotions, especially in gluass containers. may not bé used by bathers n the pool area.
Glass is prohibited in the pool area except eye glasses. .

6. Soap showers must be taken by all pool users before entering pool area.

7 Smoking. eating. chewing gum or drinking bottled or canned beverages on the beach or
pool premises is prohibited except i areas provided for such activity.

8 Patrons must lie or sit as tarbach from the pool as the width of the deck allows. (Resting to
catch one’s breath is permitted for short periods.) No chairs or other equipment that could
constitute a possible tripping hazard are penmitted on decks within 5° of the pool edge.

9 Nonswimmers or weak swimmers must remain in the shallow water no deeper than the

~ lower chest When lifeguards are in doubt of the bather's ability, they must ask the
individual to take the s E‘ty test (a swim across the pool and bach., or appropriate distance
along beach). /

10 Dangerous pructiccszlrc prohibit:d at all times. Patrons must not run on decks, climb or sit
on or jump from fenCes ar structurey not provided for such activity, dive i shallow water;
swint in diving ar¢a, double bounce or crowd springboard; duch, push, pull or splash
swimmers Hors¢play or wrestling on dechs. ladders. springboards or in the pool or

g dressing rooms s prohibited Tag and horse-and-rider ganes are not allowed. Wheeled
vehicles. except wheelchuirs or baby carriuges are prohibited in pool area. Over-exertion
should be avoyded.

11.- No person mpy interfere with emergency operations or drill procedure,

12 Emergency signals must be observed. Swimmers must leave pool area immediately upon
the signal of request of pool personniel. An emergency may exist in which all patrons may

E néed to codperate, )

Safety haz: 4d<. costly operational emors. and himited program potential will continue to
plague publijwimming facilities even after design commttees and managers spend large
sums of money and much effort researching the proper ways to design and operate swimining
areas Preliminaty plans must be thorough and give attention to all the minute details. A
well-condtructed pool must be operated in a well-organized and safe manner by a competent
staff Since emergencies arise only occasionally an in-service traming program should be

- carried out on a regular basis s0 that the staff is ready to handle any emergency that may arise.
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SAFETY_CONSIDERATIONS IN POOL OPERATION -
AND ADMINISTRATION

- . Armand L. Shaner -

. The Pennsylvania State University

Every year millions of Americans flock to swimmung pools, beaches and lakes to participate
in various types of aquatic recreational activities. Not only are the numbers of people seeking
this type of recreation increasing, but also the number of swimming facilities is becomin
greater. In an article, **Man’s Blood His Link to Love of Swimming," Olin’s editor (8) says
r'thls should not be surprising for man’s yearning for the sea and water began millions of years
\7 ago. There is a strong relationship between man and water. Life began in the water and man
literally has the sea in his blood. Man has been aquatic minded since these earliest times.
However, for centuries swimming and bathing were considered unhealthy and dangerous..As a
result swimming did not become popular again until more recent times. Before the 1900's
swimming took place for the most part in the natural waters, but as cities grew and their natural
waters were taxed to their limits or polluted, people tumed to man-made swimming pools. Soit .
began in this century, an ever-increasing growth in the building of man-made swimming pools .
with aphenomenal spurt in the last 15 years. According to the Swimming Pool Industry Market
Report (11) in 1971 the total estimated number of p007§ in the ground in the United States
passed the one million mark. The greatest growth has come in the construction of residential
pools. However, other types have not lagged too far behind as reflected in the 1975 Market
Repon (12) when it was estimated that 91,500 pools were built of which 76,600 were
rcsxdennal and 15,900 were non-residential. 7
This tremendous growth in swimming facilities and programs brought additional oppor- |
tunities and a greater number of recréational participants. These increasing numbers placed a
heavy burden on all those who are responsible for tne safety of swimmers. Despite the
tremendous growth 1n swimming activity, in 1975, the National Safety Council reported (7)
that drowmngs from swimming have shown a relatively constant or slightly decreasing figure in
the Tast 15 years. This kind of evidence indicates the tremendous task that agencies, organiza-
tions and schools have accomplished in educating the people of this country in water safety.
The amount of progress that has been made toward the goal of water safety consciousness for
the total population 1s very significant but we must avoid any tendency to become complacent
because the task of reducing accidental deaths by drowning to the barest minimum is still in its
beginning stages. Approximately one-half of the deaths which occur each year by drowning
could easily have been prevented. M.my drownings are largely the result of inadequate -
.supcrvmon lack of swimming ability or poor judgment under a myriad of conditions. Many of
these fatahities can be elimnated with consideration of safcty -first in the design of facilities,
all-iclustve leam-to-swim and lifesaving programs and improved supervision at all water
recreational areas.
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Definition of Public Swimming Pools .

The public recreational swimming pool includes all those above and in- -grqund pools that are
governmental, school, commercial, club, motel and hotel owned and that are used by the public
at various times for recreational swimming, ~

Public beaches, which include lakes, rivers and surfs, private fesidence pools and unde-

» veloped swimming areas will not be dealt with in this chapter because each has its own unique
" characteristics and safety requirements. The phenomenat -growth in numbers and the
specnallzed safety requnrcments of each of these areas demand separate treatment. For example,
at the Southern Califomia beaches, in addition to hfesavmg duties, modern marine safety
officers and lifeguards must be trained to handle a wide variety of highly specialized ahd
skill-related functions, such as rescues, underwater search and recovery, cliff rescue law
enforcement and paramedical first aid.

T

— Safety in Design and Construction

n\;iany safety hazards which trouble the aquatic administrator can be eliminated by pl:oviding
a well-designed and constructed swimming facility. Specific dimensions and the actual shape
of the pool are determined by the requirements of the program to be conducted in the pool The
problem of trying to meet all program needs continues to confront pool designers. Howevcr

/ pool designers should follow recommendations established by several goveming and regula-,

. tory bodies. Thase include the competitiyve swimming groups, American Public Health Associ-

" dtion, whose Joint committee has prepared a booklet. Suggested Ordinances and Regulations
Governing Public Swimming Pools, (2), local and state health_codes, and the National
Swjmming Pool Institute (NSPI) which has published suggested standards to guide pool
builders in the planning, design and construction of swimining pools. Before any construction
is begun, pool plans should be thoroughly checked to eliminate any safety hazards. Correctmg
mistakes afterwards may become very expcnsnve Somewhere in the initial planning stages it
would be wise to engage a pool consultant. Also. visits to other communities or schools that
have similar facilities should be made to sce first hand the best practices. These procedures can
help in eliminating or correcting many possible dangerous situations. .

The questiops of how large to make a pool and still have it a safe manageable facility has
perplexed planners for years. Itis the viewpoint of pool experts that when the capacity of a pool
complex (pool and deck areas) exceeds 2,500 persons, it creates a serious safety problem of
management andsupervision, Rather than construct alarger facility, it is believed io be betterto

Ahink in terms of a second pool in another location. -
" The following list Contains some of the more important requirements pools must meet if they
are to serve recreational swimming needs and make the pool a safer and more manageable
" facilit
l AyconSIderabIe quanmy of shallow water; up to 80 percent should be less than five feet
deep.
2. Steps should lead from the deck into the pool to accomodate the handicapped and elderly.

- Hand rails should be included to make it possible for them to navigate the steps.

3. A capability to maintain a water temperature of 80°F (27°C) except when air temperature is
90°F (32°C) or above: then a cooler water tempesature js desirable.

4, Provision fora decp water well separate : from the swimming area for regular dlvmg

5. Special ramps on the pool deck for handicapped children and adults.

6. Theratio of deck space to water area should meet the minimum recommended occupancy <
design factors. In many situations pool size has been regulated by the occupancy limits.
Howeyer, recent studies have shown that the total area of the entire complex must be
considered in determining the required pool size and its safety limitations. The supetvision
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available, thc method of instruction. and the nature of thc activities to be conducted are
!
factors which must tx, taken into consideration. i
There are other important safety guidelines with respect to design and construction of a public

swimming pool. - .

Provide adequate parking and safe pedestrian access to and from the pool. The poteitial

g automotive and pedestrian traffic to be generated by the pool facility should be carefully
considered and adequate allow anced made for the safety of the users. The pool should be so
designed that emergency and supply vehicles have convenient access to the pool enclosufe,
filter room, storuge room and bathhouses. .

The entire area of an outduor pool complex should be proteeted by a fence. wall or natural
barriers at least six feet high Access to indoor pools should be such that traffic should not be
required to pass through hallw ays and other sections of a building to gain entrance fo the pools.
Doors should be located so that maximum security and safety may be obtained.

Sufety considerations should be carciully considered in planning and designing the bath-
house and its auxiliary services The deck of the pool and the floor of the bathhouse locker
roafns should be at the same elévation Floors of the pogl deck and shallow areas of the pool as
well as shower. drying. toilet and locker rooms must be constructed of non-slip matcrmls.
Abrasive ceramic tile or roughened concreie surfaces can accomplish this. Concrete floors in
wet areas should never be troweled smooth since such treatinent makes them shppery and
therefore hazardous When a floor area is hazardous. non-slip carborundum and emery
additives should be applied directly to the concrete finish. The use of a non-slip nylon rug can

> also be used in these instances. .

A well-equipped first aid room is essential for any pool bathhouse, It must be located w here it
is accessible from all sections of the pool. while also prondmi. access from the street for
ambulances Conununu.xlmn to this room from all areas of the pool and the outside, particu-
larly to anearby hospital. is vital With small pools, it may be necessary for the pool director’s
ffice to double ay the first aid room.

The filter and mechanical equipment room must be separate from areas of public access and
yet be convenient to all maintenance facilities. Generally the fuhctions of the utilities.
combined with ghose of the pool. such as heating. electricity and water operate from the filter
room The m}/m must be adequately vented and fire retacdant. If chlorine 15 used for poal
samitation, the chlonne room should be located in a separate sealed-off area from the filter
room  Thiy m{»m should have a fan with heavy duty motor that runs continuously. Fan and
chlonine roonh should be so located that in the event of a chlorine leak, fumes will not be
dispersed over the pool area,

Depth inarkings and signs in many instances represent the only means of continuously
communicating with the pool user Therefore, all safety markings 1n and around the perimeter
of the pool should be installed during construction of the poul. Murhings should be specified on
the (pool’s) construction plans and should meet local and state regulations as well as other
recommended standards such as those advocated by the professional aquatics organszations

. (NSP1,APHA. and CN.C.A.).

Depth of water markngsmust be placed on the dech near the pool edge and on the vertical
walls of the pool, except deck-level pools, where the pool wall 1s below the water level. Depth
markings are particularly important at the break point (betweenshallow and deep water) and
niust be located exactly at the break point with the ¢vact depth of water at that point. Markings
should be i acontrasting color (black ot durk blue s pn.fcm.d red aceeptable) and should be at
least four inches high with six inches preferred.

To aid underwater swimmers 1n seeing the break point, a blach hne  two inches in width (4
inches preferred) should be placed on the bottom of the pool 12 inches from the break point of
shallow to deep water To help swimmers detemune relative depth in pools that do not have
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racing lanes for competitive swimming. 1t 1s recommended that a line be placed along the
bottom of the pool an equal distance from the sides to provide users with a visual image of the
contour of the pool's bottom. To aid in the safety of the swimmers as they approach the pool
walls in deck-level pools. the top edge of the pool at the sides and ends, should be finished ina
;. _ contrasting color to the background and/or adjacent surface. (Black and red afe recommended).

Inthe recessed type overflow this would be at the lip of the overflow. In skimmer-type pools,
the tile band at the top of the pool wall sheuld have a contrasting color.

The steps should be recessed into the sides of the pool wall and should have a black or red
band 2 or 3 inches wide to facilitate 1dentification for the safety of underwater swimmers and

those entering or leaving the pool by these steps. .
. Signs should indicate in large letters on the deck or coping where diving 1s not permitted in i
pool.

Where pools have a ledge for standing at the sides of the deep water end, a contrasting color
should be painted on these ledges so that the recess 1s readily visible to swimmers and divers.

Many authonties feel thata water shde has no place in aswimming pool. From the standpoint
of safety alone, this may be true, however, the same argument can be said about diving boards
and other swimming appurtenances when not designed or supervised properly. Water slides
should be located indeep water and supervised at all imes. This. of course, implies that all slide
users must be good swimmens. Where shdes are placed 1n shallow water, five feet or less, only
feet-first entries should he allowed. There should be at Jeast 16 feet clearance mn front of any
slide and e1ght feet on erther side. Wheneyer shdes are used. careful directives should be siven
t all users through both verbal and posted instructions. Water should always be constantly run
or sprayed on the slide to prevent posstble skin burns.

W ading pools for small children should be separated but adjacent to the shallow end of the
large pool. They should be designed for the comfort and convenience of youngsters below the
age of six years. The recommended w ater depth s Oto 15 or 18 inches. A complete hiddies play
pood should mclude an apron 6 to 10 feet in width ora walkway surrounding the pool. The entire
arca should be enclosed with a bamrer such as a 3-foot chain hink fence (knuckle-fimsh top and

. bottom) or a4 masonry sitting wall for parents or others accompanying the tots

Recomiiended guidehines to follow in design and construction of the diving tank are
extremely important to follow . Anmproperly designed diving tank can create many dangerous
hazards whieh can be very costly to change later on. )

The minimum némber of springbogrds should be one low board (nnc meter) and one high
board tthree meters). All diving equipment should be installed and mamtained to conform to
regulations The recommended dimensions for design, construction and installation have been
established by several aguatic organizations and can be found in the C N.C.A. publication,
Swammung Pools A Guude to their Planmng, Destgn and Cperatton, Third edition. (5)
FINA.AALU and N.CA A. dimenstons are 3l given in this reference guide, AN three
groups for the most part are 1n agreement concerning do.pths and distances.

Distance and depth uf the diving tank at various points, Clearance between diving boards,
overhead clearance, distances trom the plummet to the pool wall ahead. side wall and back wall
must be considered varefully to protect the good as well as the poordiver These dimensions are
avital safety consideration for all those whouse the springbuard diving facilities. Type. length —_—

" and performance quality of the dising board also wall determine the actual water depth and
forward distance needed. .

Other safety considerations with respect to diving boards are. Surfaces must have non-slip
matertal on them and should be cleaned regularly | take off ends of metal diving boards must be
equipped with protective safety puds to prevent senous injury to divers who might strike the
buard. adjustable type tulcrums should be designed for easy movement. Any gear mechanism
used should be covered The onientation of the boards with respect to the sun is another
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constderation forsafety  The best ortentation is one that allows the divers to face north or east as
they prepare to dive Boards should be placed dead level with the water — not ulung upwards.
When a board tilts up, the chance of adiver coming down on the board 1s increased . Handrals
should be placed on all diving stands The safest and best design to date 1s one where the sides
areentirely closed with canvas or a similar material. Where the design does not include closed
sides, one or more center rails should be provided so that no opeming 1s greater than 12 inches.

Handrails should extend at least two feet over the water toward the board tip. Steps are safer -
than vertical ladders and should be strongly considered 1n the initial.planming. The angle of the \‘
. steps should not be more than 50 degrees from the honzontal and the treads. six inches deep, )

should be finished ith a non-ship material (Additional specificanans for diving boards and
o areas are included in Chaptc.r 5 and 6 of this monograph.)

Lifeguard chairs are destrable features at all public swimming pools and are r}qum.d by law
in many arcas Where hifeguard chairs are mandated., there 1s usually a specification for the
proper number of chairs The number of chairs needed in any pool and their location will

+ depend dn the size of the pool and the amount and location of deep water (over five feet) and the
number of diving faciliies Generally . .no less than one chair should be provided for every
2.000 square feet of pool surface. When more than one chair is provided they should be on
upposite sides af the pool In outdoor pools, the pool hfeguard chairs should be so located that
the sun’s rays are to the back of the lifeguard during most of the busy part of the day.

+ 1ummizing the sun glare and reflected hght from the water's surface. Umbrellas over the
feguard’s chair and sunglasses will help reduce glare. Chairs should be elevated from four to
six feet above the dech and stable to permnt the guard to dive or jump from it jn case of an
emergency In large outdoor pool complexes, chairs should be equipped with intercom sy stems
to enable all staff to be 1n imedsate touch with one another.

All clu.lru.al wires and fixtures in and around the pool must meet the standards of the
National Hu.trlv..ll Cudc as well as the codes set forth by the respective states. In Pennsyl-
vamia, all bathing places must have anelectrical inspection every three years with the mnspection
cerificate displayed m g visible location Electrical winng leading to hght poles should be
placed underground in umdults ‘All conventional and high voltage service receptacles access-

“able from the pool deck should be w aterproof, resistant to chlonne and be hey-operated and

. ground fault protected Underw ater hghts must be instalted 1n accordance with Article 680 of
the Nutional Electnical Code. however. whete state Laws are strcter, these requirements apply.

Electric hair dryers should be located 10 a dry are. of the locker room and a bathhouse

indinidually ground fauit protected There should be rubber mats underneath them for users to

stand on,

L]

o Safety Practices inJP(ml Sanitation ~7

Regardless of s punity . the water used to fill a swimming pool must be filtered and treated
chenncally to mahe it safe for swimming One of th.. muajur responsibiliies of a pool adnums-
trator or manager of a swimming pool is b provide Uear. bactenologically safe water for pool
usens To do this requires o knowledgable person with traiming and background i pool
chemistry Today more and more communities and Jocalities around the Lountry are requinng
peoloperators o atiend a prescnibed program of traming and certification. In some secfions of
the country. certification i mandatory to vperate « pool Suffice it to say. the pool operator -
should be thoroughly famliar with pool chemistry and sanitation methods. There are many
goad sources on pool chemistry . but vne vutstanding publication was written by Thomas (13).
Because this subject is so vast and complea only the magor considerations coneerming safe
samtary practices n swaimnung pools will be tonsidered here.

Fach state and many local governments have their own health codes with respeet to poul
samtation Pool operdtors should be thoroughty fanulpar with these local and state Laws.
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Swimming pools should be provided with a recirculation and filtration system with a
tumover rate every six hours. Wading pool water should be completely circulated every two
haurs. The filter system_should be a continuous 24 hours a day operation whenever in use.
Clarity of the pool water 15 acceptable whén a dsc (4-6 inches) of contrasting colors placed on
the bottom 1s clearly visible 1n the deepest part of the pool. Clarity of water is not necessarily
related o 1ts samtary gondiion. However, it 1s afactorin a safe swlmmmg environment. When,
water lacks clanty. it indicates chemical problems and should be tested for algac. fungi or

* excessive amounts of iron or other chemicals. .

Pools shouldbe continuously distnfected by achenneal, which provides an casily measured,
freely available restdual effect Chlonne, bromine and 10dine are most commonly used for
controlling bacterta in swimming pools. Chlorine and bromine ¢an be introduced into water in
the pure form or 1n the form of compounds that release them when mixed with water. lodine 1s
usually added as a compound. Chlorine 1s still the most widely used and the only disinfectant
aweeptable by some health departments. When a disinfecting agent begins to react with bacteria
mthe water itoxidizes or ““burns-up™” these impunties. If more than enough of the disinfecting
agent 1s added to react to all the impunties inttratly present there will be an excess remaining
called residual (chlonne. bromine. todine). This restdual chenncal may be in s “free™ form
free residualy or combined with another chemieal (wombined residualy. Some combsned forms

. will kill bactena, but the uncombined or free residual is mueh more effeetive.

When chlonne 1s used. a free restdual of .6 ppm (parts per million) is necessary to assure safe
pool water."A free chlonne residuat of 1.0 1o 1.5 ppm 1s recommended by many authontics.

Test hits for free residual and pH determimations are essential items for pool operation and
shuuld be provided for every pool. The most common method for testing chlorine ressdual 1s the
orthotolidine dye test Orthotohidine reacts with chlonne to form a yelluw-green color. The
coumparatts ¢ color test for free chlorine residual should be taken immediately after mixing, Care
must be takento use the same disinfectant vial cach tnnc Mixing pH and disinfectant vials can
gve false’readings. ’

Moststates recommend that pool w ater be hept at a pH range'of 7.2 10 7.6 (shghtly alkaline).
Accurate control of the pH of swimming pool water ts es$étial. A drop in the pH below levels
of 7 0.tneutral) will resultin eyé imtation. chlonne odors and possible skin rashes. Control of
pH 18 relatively simple by the addition of sodtum carbonate to the water. The three most
commonly used dyes or indicators are bromthy mol blue (pH 6.0 to 7.6) phenol red (pH 6.8-8.4)
and cresol red (pH 3 2108 8). Phenol red indicator hats are the most widely used. Thoroughly
cleaned vials are essential for acearate tests. PH water tests should be taken at regular intery als
and permanently recorded. In normal swimming pool opcration the ime teryal between tests
should not exceed two hours :

1t ts a well known fact that s ater can be o mayor factor in the transmisston of disease,
Conscyquegtly . local and state heatth departments require peniodice bactertological tests of pool
water The procedures for testing water for bacterta are complicated and time consuming and
are saccomplished by approved state or private testing laboratories. The chemecal laboratories
mcubate the water sample for 24 hours m a nutrient lactose broth or in agar.

. O erflow facttties (gutter system) should be provided. and w ater levels 1n the pool main;
taned to effectively remove seum, debris or other floating matter.

The bottom, sides. dechs and other serfaces should be hept free from dirt? slime and algae to
provide a clean, safe pool free frpm discase and dangerous shippery conditions. A regularly: |,
scheduled brushing and vacuuming system and super chlonnation at intervals will generally
prevent these problems from starting. '

Muny, pool chemicals are dangerous and the manufacturer’s recommendations should be
fullowed Stor.:gc of LYhemteals should be 19 a room that 1s dry, free of moisture and well
vengilated Where chlorine gas is used the gas cylinders should be housed ina muhar/{lcally
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well-ventilated room Al eylinders when in use on the platform scales or in reom storage
should be in an upright position and chained or strapped to a wall bracket. A motor-driven
exhaust fan must be included in'this enclosed room, capable of a complete air exchange in one
to four minutes The chlorinator system and all tanks should be checked daily for leaks. A small
amount of ammonium hydroxide on a piece of cloth will produce white smoke in the presence
of chlorine. A red illuminatory light and fan switch should be mounted outside near the door
entrance for control and safety purposcs. As an added precaution in an emergency, a gas mask
should be conveniently stored outside the room. ) . >

Safety Prac:l)ices in Pool Administration

For apool 1o be safe. it must be properly administered. Good management involves many
’ intricate functions that require careful preparation in order to result in safe operation. The pool
© manager’s concem for safety is evidenced by the policies he establishes and the decisions he
makes with regard to his staff and the patroris who use the pool facility. ° L
Prior to the opening of anew swimming pool facility, limits for swimming loads should be

< established and’enforced when the pool is in operation. An overcrowded pool on & hot day is
tinsafe and uncomfortable for the swimmer. There are a number of suggesjed standards for
determining swimming leads, In Pennsylvania, the code states the number of bathers permitied
inany artificial swimming pool at any one time shall not exceed one bather for each.25 square

s feet of water surface area of the pool The National Swimming Pool Institute suggests a load
limit of one person per 20 square feet of pool ard dech combined. The Los Angeles Department

of Recreation and Parks allows 15 square feet per swimmer in shallow water and.30 square feet

per swimmer in deep water The pool administrator should determine his pool capacity before

the season opens, based-on state and other recommended standards, as well as his local pool

- layout An equally important consideration with respect to swimmer load is the number of
lifeguards needed A good policy is to require a minimum of two lifeguards on duty atany time
the poolisinuse Here. too. the standards vary . In some areas of the country the standard of on¢
lifeguard for cach 2,000 square feet of water surface is followed. The Pennsylvania Code says
atleastone qualified lifeguard for each 75 bathers. Generally, it’is the accepted practiccyaround

the ¢ountry to provide one Iif&gyurd for 100 to 125 swimmers. .

Sate conduct within the pool area is another important administrative conSideration. Obvi-
ously it would be difficult to agree on a single lis{. but the following hist should prqvide

+ guidelines for a desirable set of safety standards upbn which most pool admimistrators can
agrec Many of these listed safety regulations should b posted i strate gie locations around the

pool area. : .

1. Running should be prohibited in the pool area. \ '
. Swimmers should refrain from talking to the lifeguards. ..
. Expectoration should not be allowed in the pool or on the deck.
- Glass of"any kind should not be permitted in the pool area.

Ng*horseplay”* in the pool area (This is a general iegulation or a **catch all** phrase, and
gives the staff the flexibility of judgment to stop any action by pool patrons that is_
considered unsafe.) :
6. Swimming should not be allowed during clccmcu'l\smnns. ,

7 Persons suspected of being under the influence of alcohol or drugs should be barred from
the pool area. r .
8 Anypersonwith open wounds, sores and shin infections should not be permittedtoswim. .
9 Rules and regulations conceming the use of varfous floatation devices should be consi-
dered. These devices should be prohibited in deep water arcas.
10 Showers should be taken before entering the pool or some systemn of mspection before
« .~ entering should be utilized.
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11 Rules and rc;ulauons concerning the use of diving boards should be posted 1n a prominent
place. These should include the following:

a  Only one person permitted on the Wiving board at a time and on‘y one on the steps leading
to the board.

Double'bouncing oneselt oranother person on the div ing boards should not be permitted.

Hanging from the boards should not be permiticd. , ;

d  Divers should be instructed to wait until the preceding diver has surfaced and cleared the '

Immediate area before diving.

¢ Diving shoutd not be allowed from thc side of the springboard and dc.pt.ndmg on the

design of the area, diving from the side of the pool in the divang ateashould be prohibited.

12 Pools with slides should consider regulations against shiding down head first, feet first on
stemach. standing on feet or hnees, playing under the erd of the shde and attempting.to
traverse up the slide.

13 "Regulations should be established concernjng the use of mashks, fins, snorkels and
underw ater breathing apparatus (Scuba equipment). Most public pools prohibituse of such
equipmeng during recreatiofal swimming hours but, do set astde a certain time of day w hen
it ms used for elassroom teaching and practice. ' .

In conyunction with the rules of sate conduct. it iy extremely |mpomnt for pool staff
members who are n.spnnslblc for enforuing regulations to understand the reasonng behind
each regulation Being able to explain specific regulations .0 pool patrons with good logie can
be helpful in the safe. smooth, operation of a pool facility. :

Speufic daldy maintenance “procedures should be established by the pool .:dmlm.strator All

2]

'parts of the puol should bé routinely cheched for safety hazards. This 1s best accomplished by

assignment of variaustashs to be performed by designated staff members. The daily mainte-
nance routing is essential both to the efficieny of pool operation and to the health and safety of
the patrons. - ‘ . z
The usvil daly functions are: . T
« Vidual inspection of pool’s water. equipment and supporting facihities
Chemical analysts of the water
Taking water sample for bacteriological analy sis
Thorough LILdIllnL of batnhouse ; -,
Cleanmg pool deck and inspection of Lr.m orbeach area for samtary and unsafe condiions
6° Brushing of pools walls and vacuuming of bottom
7 "Check of filtration sy'stem for normal operating conditions
Permamentdaly records should be hepton the pool’s condition using forins designed for this
procedure - The forms can serve Jegal purposes as well as o reminder of atems which may be
forgotten, or need attention.
Providing adequate safety equipment 1s anolho.r mmportant consideration. Most state codes
require « onninum of lifesaving equipment to be readily accessible at p()()lbldb.
Minimum equipment should include: "
Reudhing aids such as bamboo or aluminum poles, 12 to 14 feet fnn;__ two ning buoys at feast
I8inches in dianfeter attached to 25 feet of strong nylon or manila rope, and a standard first-a1d
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hit filled and readily accessible for emergency use. It the pool has shallow and deep water,

certainly a buvyed hife hine at the five-foot breahpoint should be installed. The line signals deep
water warning to the nonssammer as well as providing atemporary safety support if needed by
the tired swimmer Latest hfe-saving practices indicate that the rescue.fube 1s an excellent
rescue device and could be used i place of the ring buoys.

Strong Consideration should be given to additional safety equipment beyond the msnimum.
This should include abachboard and a mechanical resuscatator. I this equipment is at pool side
or in the first ard reom, 1t is iperative that the entire pool staff be properly instructed
concerming its use The fire! .nd room should also be equipped with a cot, ﬂrctghcr and
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Certainly, the need for adequate rescue equipment cannet be overstressed. It can be simple
and homemade o purchased commercially. In either case, the choice and amount of safety
equipment will depend upon the type of pool, water conditions, funds available. The know-
Jedgeable admmstrator should be aware of the latest safety eqaipment available for usc.

An additional and valuable safety feature 1s an imercommunication system A publnc address
system for enforcement of rules and emergency control (with mierophone plug-in at all
hfeguard towers and pool director’s office) can be a very valuable safcty feature The system
can serve many uses other than'the emergency rescue situation such as! direct contact with the
pool director 1f an unsafe condition exists, a disciphine problem, or to rotate guards If such an
clectronic sy stem 1s netavatlable, there are othermeans of being able to communicate thfough a
system of bells, buzzers, telephone, hand signals, erc. ‘
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Safety Practices for Pool Staff ~ P

If there 1s any key 1o a safe swimmung pool, 1t 1s the (.]l,l ulity' performance of staff persqpnel.
Quality pg.rformanu.- for a_safe efficient operation can be achieved by good pre-season
preparation."and “pericdic tr.nmnt. throughout the season or year.

Any admimistrator who operates a swimnung pool should establish qualification standards
for cach staff position. Generally. the basic standards for each position would include age,
certification. personal and professional recommendations and experience  Obviously, there
will be uther requitements toF s arious staff posmuns based on the level of responsibility and
nature of the work. Selecting personnel based on established standards will not guarantee a safe
pool operation, but it is a step in the right direction.

" W hen offering 4 posttion to a prospective staff member, acomplete job description should be
given to them, This procedure can prevent misunderstandings or negative attitudes that might |
developlateron. (I also gives the individual the opportunity to decline the offer, which perhaps
is better than having a dlsgrunt!ul. unhappy staff member all scason).

Onceyualified staff have been hared. a pool manual or program guide should be distributed to
cach staff member t. tamiliarize them with poliey, procedures and regulations This should be
done befure the staff meeting and traming sessions so that any questions or misunderstandings
an be deared up. Suggestions shuuld be encouraged and graciously received throughout the
season In a contiuous ¢ aluation of policy, procedures and ubul.mons

Staff tratning should, begin before the pool opens and continue thmugh‘nut the scasonon a®
periodic schedule Safety training of hifeguards on a regular basis helps to prevent laxness and
maintains peak efficiency. v e

A basic fifesaving or water safety insfructor certificate does not guarantee qualification as a
liteguard. Liteguarding per se cmbraces more than the basic shills, and in many instances pool
admunistrators reguire additional swinmmimg tests to guahify , as well as revjew training sessions
to share know ledge and experiences onie does ot Fecerve in most agency certification prog-
rams "

There are severdl goud m.mu.nls which describe the congluct of hifeguard training programs
The Councit tur National Cooperation m Aquaties’s Lifeguard Tramng. Principles and
Administration ¢Hand the Y M C A's Manual, Natianal Lifeguard Maniwl (14) arc gxcellent
suurces tog des clopig und administening hifeguard systems for pools Trdfmn& in poolside first
ad should be an integral part of the hifeguard traming sessions. These should include the latest
methods and procedures for C P R. and spine board use, as well as the review \‘zf standard basic
first aid practices

Regulations concerning eniergency procedures for a water rescue should be established for
all statt members Guards should be instructed and have a definite emergency procedure to
follow in.making ¢ water rescue The emergency procedurg would involve not only the water
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rescue, but the continued safe operation of the pool at otherareas while the rscue and first aid is
in progress. - ’

Thelifeguard's work schedule is dnothcr important safety consideration. Keeping alert is the
most difficult task for a lifeguard. Pool operators can use various devices to help maintain
alertness and morale. Rotate the guards on duty every half-hour. Provide a 10-minute rest
period every hour. Permit no lifeguard to work more than an 8-hourday with at leas{ a one heur
break at the mid-point of this 8-hour work day. Guards should have at least one full day off a
weel\ Arrangmg for a brief 3- or 4-day vacation during the season is a good management
practice, if qual"f'v.d and cxp«.mnced personnel are available as nplaccmcnts
Summary . T

Good safety practices should be followed from the time the decision is reached to construct a
swimming pool. .

Thefe are no easy solutions to the safety problems and dangens that are created by improper

~design and construction of pools or poorly trained and uninformed administrators. Pool

architects, engineers and administrators involved in planning and operating pools should be

cognizant of their tremendous responsibilities and includé the bth safety practices known'to the

industry and profession. SN
Lach of knowledge and experience coupled with the tremendous growth and interest in

aquatic activities has comppunded the safety problems. Only through tramed. qualified and
knowledgeable people, with dedicated v.ffon and hard worh can solutions to these problems be
acheived.

However, it must be gmphasized that yood safety practices must be followed without
sacrificing or wetracting frpm the natural enjoyment denived by participants through excellent,
well*planned facilities anfl program,
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" of accident.-In the swimming hole environment this risk is expected, and perversely, is a part of
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Chapter. 5

SPRINGBOARD DIVING * e

Anne Ross Fairbanks R ) T
Skidmore College . .
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To climb, to be above, to fall through space and plumb the cool deptlis — what youngster,
does not feel this tremendous Yesire at some time? Those daredevils who must test fear, who ’
find exhilaration in uncertainties of outcomes, ¢annot pass up an opportunity to _\ump offabig .
rock into the lake, 10 swing on an old tire over the river in spring flood, to dive fromthe old tree  *
into the inundated quarry.
Accompanying the aspects of courage and agility and gleeinvolvedin "‘jumpmg uit, " isrisk

the attraction. Safety standards are not uppermost in the mind of the ten- -year-old **showing
off."" Accidents are in fact somewhat infrequent, perhaps because confidence breeds assurance
and good timing, and hesitations of caution do not unbalance the surefooted. Accidents when
they do happen can be very serious. .,

" When aerial desires are put into the framework of organized sport, they are channeled into
springboard and platform dlvmg Standards of safety for equipment, supervision and (cachmg
have come a long way since the carly pant of this century. Proper progn:ssnon. sensible
conditioning and an alert coach can prevent most diving accidents. The accidents which are
difficult to p.edict are those of psychological failure of the diver: holding back when faced with
a new expetrience in space; ““freezing up’® of muscle action; dise:. ‘tation in space.

On the whole, diving need be no more dangerous than any ordinary activity. ‘The risk of
accident is related to poor equipment or environment, hasty and ill-advised teaching, lack of
supervision, and lack of common sense. . :

EQUIPMENT AND SURROUNDINGS

In analyzing diving safety we must consider the board, the diver’s movements in the air,
contactor impact of the diver at the water’s surface, and finally the bottom of the body of water.

-~Bottom and Water Depth :
Depth, Although the botiom is at the end of the action, it will be considered first in safety
emphasis. It is by far l,> most potentially hazardous factor for the diver. Water depth and’
condmon of bottom surface must be known before any dive is performed, be it prolside.:
dockstde orcliffside The results of carelessness in this respect canbe broken shoulders, broken
necks, paraplcgu or quadraplegia.

*Pool owners with substandard depths for diving must realize the consequence of allowing b
boatds to be used by al;y individual. No one wishes to cause any accident, much less be
tesponsible for permanent paralysis or death. Liability for injury in shallow peols is a very
scaljstic p()SSlblllty In many cases 1t is better to remove the diving facility and themby force
safe construction.
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Pools with diving boards were constructed over watér seven or eight feet deep in the first
three or four dé¢cades of this century, and much of the time that depthrencompassed only a very
niinimal landing area. Some of these pools are still operating with diving equipment, but they
arc not safe. To justify the original premise of what we now consider unsafe depths. the old

diving standards for a **good™ dive were not nearly as vertical nor as close to the board as .

today’s standards. Also boards were probably half as resilient as today"s equipment. Both of -
these factors would have lessened the impact of the diver on the bottom in the past.

The experienced diver in newer pools today is accustomed to boards of great flexibility,
sending him higher in the air than the old boards. He is also used tomodern competitive depths:
12 feet for one-meter boards; 13 feet for threc-meter boards; 17 feet for ten-meter platforms.d
These depths should include general landing areas of sufficient dimensions for safety. (Figure
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If the water s not at the proper recommended depths, the diver may& subjected to certam
mnjurtes uch as spramns mvohving the lower bach, wrists, ankles or knees, occurring:when
contacting the bottom, or in trying to avoid bottom contact. Hard impacts may cause hand or
foot contusions. facerations, head and neck injurics, or loss of teeth. .

The problem of shallov. depth does not bother the beginneras much as the better diver. When
a dive v well executed. after entry a diver goes to the bottom in a direct line with much less
revistance than'the splashy entry of the novice. The experienced diver 15 probably accustomed
to proper depths and may be 1n real trouble trying to cope with an unfamihiar shallow water
situation

a -

* 'ipcmﬁc.:tumlg,mcmmncd throughout this chapter have been compiled from national com-
pebtise rulebooks (1, 2, 3, 4). ;
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The novice or beginner is not exempt from hazard. Normally his attempts may result in
sloppy, off-angle entries, but he can by chance make a near vertical entry and crash unexpetc-
tedly intothe bottom. This may catch him completely unprepared, with arms relaxed leaving
the head and nec¢k vulnerable. There are several precautions which help in the shallow water
situation, and in fact should be followed by all divers, whatever their skill levels: ~
1. All divers should be taught how to land correctly on the bottom.

2. Divers should be familiar with their own facility’s size and shape. » - -
3. Divers should be warned to try out all facilitiés new to them with extreme caution untilthey
become acclimated to differences in depth or shape.

To land correctly on the bottom, one lands on the palms of the hands, controlling the falling
weight with arm and back musgles, lifting the hedd to clear the bottom. Very hard hits take
more arm strength to control the fall, and sometimes the diver contacts the bottom with trunk
and thighs, thus spreading the impact force. For a foot-first entry the principles are the same as
for landing, from any height: controlled flexion at ankles, knees and hips.

“Saves” for advanced divers normally keep the diver relatively shallow, since the skills
involve rotation of body parts just under the surface of the water. This counteracts problems of
bottom contact with some exceptions: in quite shallow water, the **save’’ may lead to a knee
pull into the bottom, or a head-neck-back contact as the body rolls. -

Divers develop a sense of time interval between the second they touch the water and the
secuind they contact the bottom. This they develop’in their home facility if they dive frequently.
One problera for the diver is the need to dive in a pool shallower than_his own, usually for a
competition. The youngster used to 12 feet of water beneath him suddenly practices or
competesina nine-fogt depth. At nine feet his arms are relatively relaxed, as he un¢onsciously
expects thrée more feet of fall. If it is necessary to dive in a shallow water situation, it is the
coach’s responsibility to warn divers to get accustomed to the depth. In some situations it is
wise to swim to the approximate entry point, then try a foot-first surface dive with arms
overhead to ‘“measure’* by feel and by sight the length of the diver and the depth of water. Fall
into the water from the board a few times, without a spring: and then take a few standing dives.
After these procedures the diver should be more aware of the bottom. The coach hopes that he
has **re-set’" his ime interval reaction. Yet even with all precautions, there is the gamble that in
the concentration of competition, the dive will be uppermost in the diver's mind, and the dive
termination problem forgotten until too late.

Shape. There are often problems inshape of bottoms, in particular **spoon* bottoms and their
variations. Not only do these 1nvolve a shallowness where a diver will logically go. but also
may include a drain at the déepest point: under the boardThis can create a hazard of catching a
finger or toe as well as an abrasion problem if the edges of the drain are uneven. The backyard
pool and hotel-motel pools are currently the chief offenders in problems of bottom shape.
(Figure 2) )

Despit. the best of intentions, pools have been built whichdo have good depth only to have
this nullified by a very sharp risc on all sides of the deep spot, or even just ahead of the deep
spot. Very specifically stated 1n N.C.A.A. and A.A.U. diving rules (2:6: 4:38-39) is a
maximum slope (ratio of vertical,ise per horizontal unit of distance) to reduce depth as well as
the distances the safe depth should remain constant.

Surface of bottom. Bottom surface problems of slipperiness or roughness are caused by poor
maintenance or by inherently shppery matenals. Pools which have built-in wide ule lanes can
be hazardous for divers. Occasionally the problem is roughness. vaused by new curls of
cement. uneven seams tn metal pools. or uneven tiles. In natural environments, the bottom
surface problems are more numerous. rocks. reeds, soft mud. shells. sharp stones. and littered
arcas with the chance of broken glass, cans. fish hooks. old anchors, Camp and outdoor
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A PATH OF A SKILLED OIVER .
2. PATH OF A POOR DIVER .

A cOMMON BACKYARD OR MJTEL PooL .
Figure 2: A Common Backyard or Motel Pool

.
. .

- recreational facilities must be carefully inspected at the beginning of each summer season. The
fact thatlake and salt water areas are sometimes murky and dark makes it even more essential to
know exactly what is on the bottom. :

Another important aspect is equipment placemcnt whichoften creates an obstruction beneath
the surface. These include uneven rock ledges in quarry sides or any rocky creek; poorly
constructed floats or piers with protrusions; ladders eroded by water and weather; anchor chains
or guy lines from floats which vary in position with wind and tide, and sometimes lie directly

' under boards.

The best diving area is the separated or separate diving pool, such hs are available in "'L,"*
**T,” or**Z"" shaped pools These allow for deep water space not involving any swimmers and
constructed specifically for diving. N

-

Board

Access to board. Even before considering those things which involve safety in a diving
performance from a board, sec that the procedure for mounting the board 1s safe. All boards are
set above pool deck and the diver must climb steps or stairs to get to his starting position. Proper
handrails should be provided for boards higher than one meter, and steps should be sufficiently
wide, deep and not slippery.

Strangely enough one-meter platforms (for spnngboards) are often the chief offenders in
discomfort and/or safety, where round, slippery piping is so frequently the only spot to place
one’s foot to get up on it. If this is the only structural possibility, at least the stepping surface
should be covered with non-slip material. .

Installation. Safety of boards concerns the surface, stability, pitch, and position in relation

to surrounding walls and other equipment. Boards should be anchored firmly at the fixed end

with bolts through the deck or substructure. The fulcrum should be properly centered, level,

and at exact right angles to the board. The pitch of the board should be level, or no more than

one inch above the horizontal at the tip. If the fulcrum is adjustable the mechanism should be,
such that thg pitch of the board is not affected by different positions of the fulcrum. An upward

pitch can cause a diver to take-off at too straight an angle and come back down on the board. It

can also bother a diver not used to this pitch sa that his timing is disturbed and he mistimes his

take-off A downhill board 1s also difficult to control. The diver's tendency is to ' be thrown out

and over, or, if he overcompeﬂsatcs to take his dive up too straight.

L, 43
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1. Board Warped.

2. Anchor Loose or Rusted.

3. Board Not in Line With Pool.
Cause 1, 2, or Fulcrum Not
Level, Tight or Square. or
It Is Broken.

4. Board Twisted.
Cause 1, 2, 3 or Warped.

Figure 3: hoard Alignment Problems

All fittings should be checked for tightness. Loose fittings may cause a twist in the board,
throwing the diver to one side (and incidentally shortening the life of the board). If the board is
allowed to slip alittle to one side of the fulcrum and is no longer at right angles to the pool end,
this will place an abnormal stress on the board and the fulcrum cquipment. A moveable fulcrum
which tends to stick from lack of lubrication or faulty alignment of rolling gears may also distort
board alignment. Itis very unwise to mount anew board on old fittings which were not designed
for that board. This is often done for economical reasons, but there is no economy in the
subsequent problems which may come with faulty or womn out underpinnings.

Surface. A slippery surface makes a diver apprehensive, and very definitely disrupts his
take-off coordination, This kind of worry can cause accidents: on the board or at the surface of
the water when hitting it badly. It is mandatory that the surface of the board be non-slippery.

The most satisfactory type of surface is either the sandpaper-like material used on wood or
fiber glass boards, or non-slip paint surface on metal boards. Cocoa matting, formerly
common, becomes slippery with use, often develops holes at the point of hurdle press and at the
tip Cocoa matting can also loosen and fray. Any bad wearing at board tip or hurdle press point,
whatever the board covering material, should be corrected at once {o prevent falls.

Boards with any kind of attached matting cover must be watched foraccumulation'of algaeor
mold between the covening board surface. Occasional drying out is recommended. To maintain
a surface such as non-ship paint or sandpaper, occasional scrubbing with a clorox solution is
good 1f a board becomes quite slippery, check that the solution used for deck cleaning is not
causing this as it is carried onto tht board surface. Diving manufacturers will also replace worn .
board surfacing.

Flexibility. The flexibility and timing of aspringboard varies from the fast, hard bounce of a
short wooden board to the deep, soft swing of the latest aluminum board (similar to the timing
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of a trampoline bed) In addition to the inherent flexibility of any board, moveable fulcrums

adjust board timing to the taste of the diver, to his weight and strength. Variables in flexibility

of board timing are¢ not dn‘;illgcrous_fuctors in themselyes. They become hazards only for the
Inexperienced diver. One Who has had little c:_(pcricr{qé‘ onany board, orone who is accustomed
1o a fast bounce only, can be thrown completely out of balance when using a soft flexible board
for the first time A similar problem arises in coriipetition when two divers following one
another have very different fulcrum preferences, and the second diver fails to readjust the
fulcrum This kind of situation can cause injury from board or water contact.

The antidote here is good coaching A diver must be educated to try out any alien board by
diving with casy take.offs He must learn what he has to do within his own timing to adjust
quickly to a board which cannot be adjusted. and to chech a mos eable fulerum before cach dive
to see that it is correctly set for him.

‘Space around board, Next to be considered is the relationship ot the board to surrounding
walls, cquipmentand water First the board must extend a safe distance aw ay from the end wall
to which it is attached If it is too close 1o this wall, divers may hit the wall underwater, since
several dives tend to curve back tow ard the wall underw ater. This is particularly true of inward
dives, half twists and back dives A safe distance between the end wall and board‘tip 1s six feet
for all heights up to ten-meter platforms, when six and a half feet (two meters) are recom-
meaded Other dimensions 1n board placement important to safety are lateral space (10 feet to
17 feet) and space directly in front of the board (30to 45 feet). The vanation in the distances
relate to the height of the board. and should be cheched on the offictal dimenston charts.
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Because divers at all skill levels need unobstructed headroom, ample space forward and to
the side, and safe depths. pools should not be used for dnvnng unless its dimensions conform to
mimmum specifications for safety. If there is a ceiling overhead this should be at least 16 feet
from the surface of springboards. Ceilings should also be free of beams. hanging lights or any
other obstruction, in the path of diving (specified as 16 feet forward). It is doubtful that there
have beenmany accidents involving ceiling contact, but low ceilings ‘are mental hazards. They
candefinitely contnibute to a poor dive start and cause an accident on the board or at the surface
of the .water. . .

Lighting. Related to hazards in the air, are the position and strength of lighting. A glanng
lightin the eyes of the diver., “either at point of take-off (forward orba&\vard) or at the peak of
thedive, can be blinding. Occasionally there is a hind of lighting which causes the surface of the
water to be invisitle. Very calm. still water makes the surface most difficult tosee. Mechanical
surface agitation 1s therefore recommended in competitive, situations, cither by underwater
bubblers, hoses, or the homemade procedure of having a teammate splashing the water surface.

Beautful architectural effects sometimes produce undesired results. A wall of windows
.opposite athree- meter board in vne situation caused a diver to mustake it for the water surface
during multiple spms. and his perfect horizontal entry took him to the hospital.

. ’ -

SAFETY PRACTICES ‘ . i .

Proper Supervision .

Frequency of accidents will rise of children and .xdults are allowed complo.tc freedom of
diving equipment use “without wontrol. Expenienced lifeguards know well that the area near a
diving board 1s where they can expect trouble unless safe rules are set up and enforced  These
are the common sense rules:

1. Allow only one person on a board at a time.
. 2. See that the preceding diver is well away before diving.,
3. Dive only ffom the end of the board.' not from the sides.
4, Never bounce frdm one board to another. |
5. Do not bounce board excessively. -
6. Do not swing by the arms from high boards.
7. Do not sw 0 under board Swim away from board to nearest ladder immediately after a
dive. ’

Most of these rules are self’eaplanatory. In specific situations special rules can be made
There arc uceasions when buards shuuld be closed because of overcrowding. small swimming
areas or kmited available supervision, Where there 1s no separate diving area. particular
alertness must be mauntained atbusy recieational times and 1 ot swimnung-diving prac'ticcs
Cuach, swimmer and diver must cooperate 1in sharing the facility safely 1f lanelines are present
for swimming workouts, they should be moved a safe distance to the sides of the board In
general the diver is respunsible for cheching whether his landing area will be Jear, since Feis
above the swimmers. The coach working with the diter has to be alert toswimmens’ posit.ons,
particularly when the diver s t.nkm"-off backwards.

Bostaving 4 board 15, 1n many ways. an excellent practice device for the imtial® fu.l of board
tinung. using feet and ankles comretl . handling body ‘balanue, worrecting alignment and arm
swing. and just fur building leg strength. However, the same thing can be practiced with the
same advantages on the trampoline, and board bounding'Can very dangerous Any off-balance
landing can put a diver vut of control, at the mercy of whatever rebound angle and foree sends
him — wpuolside or onto « swimmer The accumuiation of foree from many bounces can make
this much more dangerous. Even inthe process of landing on the board from the height buildup,
divers have been known to sprain ankles, twist knees and break bones
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Teaching of Safety -

In the process of teaching and performing diving there are specific concepts of accident
prevention which make diving both safe and casy. These concepts can be dividad into three
areas’ | Pace at which a diveris taught and coached (progressive); 2. Specifics which the diver
learns to make him a safe performer; and 3. conditioning. The degree to which a teacher can
analyze and judge a divers performance in order to decide “pace.’” and the degree to which a
diver can respond to his own checks and balances in movement. will determine the safeness of
his diving. ’ .

Pace. Pace signifies a fittle more than progression. While it means builaing from fundamen-
tals and being sure that basic dives are learned in logical sequence, it also has to do with how
fast these things are taught, how much time must be spent by different people at different levels,
and recognizing influencing factors such as unusual fatigue, time of year in academic pressure.,
onset of illness, outside psychological stress, parental pressure or indifference. in competttive
situations pace is related to the dates of the meets. This can be very detrimental, when
motivation is keen and performance may not yet be safe. Coaches and divers tend to push too
hard and too fast Weather can be a pace factor: wind and cold cause muscle tightness and
strain The discomfort and difficulty in exccuting hard dives under these conditions make
divers hurry and become careless; it becomes difficult to feel balance and to sense proper
unung ,

[tisa wise and perceptive teacher who can evaluate these various factors of pace n teaching.
He must be constantly flexible and sensitive to everything ip the environment of the diver.

Diving Specifics

Focus.  Focus, or visual orientation, is a specific for cvery diver from a begianer onward.
This means awareness of the end of the board at all times in the forward approach. It means
judging angle of take-off, visual checkpoints for controlling dives from heights and dives
involving greai change of position, watthing for the “*break™ from spins and twists, Every
entry 1nvolves a definite point of aim A **blind™* or not-looking diver is an unsafe diver, All
dives are adjustments in balance., controlling the force imparted to the diver.at take-off,

Sensitivity to Balance, A good part of the adjustment mentiofied above 15 sensitivity to
balance. a second specific for every diver, From the time he begins to walk forward on the
board or even when he begins his arm swing on back take-offs, he 1 shifting his center of
gravity If heis aware of these balance changes. he can adjust, correet and heep his actions safe
in terms of hitting the board or vontacting the water improperly. He learns that whatever
happens. he has done ithimself Therefore, he can also change and control 1t. He must be made
aware of balance and his speaific control through his body alignment, use of feet and ankles,
and positton of head and shoulders.

In simple terms, thediver is taught to keep his eyes open and to have control of his movement
atall times He doesn’t run madly off the board, rather he walks. hurdles correctly. and lands in
halance, pressing through to his heels He springs into an are., actually a parabola, to land in the
water two 1o five feet from the board up.,

Closeness to Board.  In emphasizing the importance of focus and balance the teacher looks to

the center of gravity of the diver as he performs. If he is passing very closerto the board, his
problem is in his take-off Watch his action there and judge what il/j.s that interrupts the logical

’ arc which should follow a balanced. coordinated take-off, ‘
The mtent of diver and coach is not to see how close the diver ean come to the end of the

board. but to set a reasonable angle of take-off for optimal height within aesthetic boundaries.

The dive which makes a spectator hold his breath or cry out in alarm is not the best. Comfortable
distance from the board as judged by the eye seems to be a nummum of about 18 mches. The

« aply-place to Judge diver closeness 1s directly inline with the board tip from the side. Spectators
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watchmg from angles other than this, especially if the board is directly toward or away from
them, have a distorted perspective of the board and diver, and the dive may appear closer than it
actually is. »

If a diver shows decided tendencies to come close to the board only in specific dives, the
coach must_backtrack, and teach better mechanics for those dives at an easicr level. If all
take-offs seem to bring the diver close, there are serious balance and timing faults involved at
hurdle and/or take-off, The **close™* syndrome must not be brushed off as just characteristic of
that individual. Habits are being formed which will eventually lead to trouble. The time to
correct these bad habits are when they first appear.

Water Contact. Contact with the water is a matter of correct dive execution which finishes
going through the water at an angle shéhtly less than vertical, whether head or feet first. The
diver who tries 1o dive at 90 degrees inevitably rides over as his body continues in the direction
of his rotation. lu addition his arms and upper body are slowed intheir rotation as he enters the
denser medium of water. The lower body, still in air, tends to keep on going.

Ear injuries occur occasionally among divers learning multiple twisting-spinning dives.
These injuries happen when the twist is incomplete or the diveris ‘‘lost,’* and he hits the water
squarely on the side of his head. ¢

Another consideration related to water contact is the alignment of the arms and shoulders
with the head of headfirst entries. Arms should be over the ears, together and stretched. This is
.particularly essential for diving from boards higher than one meter. A wide arm position may
mean a hard tmpact on an unprotected head. Neck and shoulder injuries may occur if one arm is
forced out of line. From platforms a common complaint is bruised hands, wrists or foreheads
(the impact sometimes driving the hands into the head). This is prevented by a firmer stretch
and a clenched fist position of the hands.

Underwater. Once underwater the beginner tepds to lift his head and come up too soon,
causing strain in the lower back. The remedy igt‘\%&my the line of the dive down deeper,
preferably to the bottom if suttable. This means a good strong stretch and tension in the diver’s
position, which 1s excellent entry procedure anyway. In advanced diving techniques there are
several alternate underwater mancuvers which, if mastered, make very clean entries or even
*save”” poor entnies. These mancuvers should not be attempted by incxperienced divers since
they require a high degree of coordination and reaction time.

Conditioning
Conditioning and physical fitness as related to diving mean strength, flexibility and good
health to accomplish the gymnastics of diving, whethe: 1 aone-meter board or a ten-meter

.platform, without injury. The activity itself is a good . 'ttioner. As a diver takes longer
workouts and his dives become more difficult, he becomes stronger and more fit.
There are those who are taught 0o quickly. who perhaps have great facility in the mechanics

-

»

of movement but not matching body strength. These individuals may need particular J

strengthening exercises. Some may have inherent weaknesses which need attention, princi-
pally back, abdomunal, leg. fodt and upper arm arcas. Lack of flexibility is a problem
sometimes: ankles, hamstrings, back and shoulders.

More advanced divers use conditioning exercises for speeding up the ability to accomph%h
difficult mancuvers, and to enable them to withstand the rigors of long, concentrated periods of
diving. The use of spotting bt,lt\ and trampolines is both a quick learning procedure and a safe
conditioning practice.

An important factor 1n aceidents 1s fatigue, and it usually most often affects the advanced
diver. He 1s the one who 1s highty motivated to go beyond the limits of his sirength and
endurance. Diving 1s a skill of precision and coordination more than one of extreme physical
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strength. Failure in judgment and timing-due to fatigue can result in a serious accident for the
highly skilled pecformer The last dive of the workout, the *‘one too many,'" is often the one
which brings out the firstaid. Prevention lies in a combination of astute keen perception on the
part of the coach, and recognition of the signs in himself by the diver (and his willingness to
then stop and rest or stop for the day). **Buckling,"* or collapsing of the knees on take-off, is a
very common sign of trouble ahead. Other signs might be difficulty in holding tensions in
positions or at point of entry, muscle twitching, usually in the leg muscles; indecision Q
frequent balking; ¢motional reaction to criticism. .

In summary. springboard diving is a relatively safe activity if one participates in adeqaate
surroundings utilizing well-constructed equipment which 1s auequately maintamed and uses
good common sense in adhering to accepted safety practices.
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Chapter 6

TOWER DIVING

Robert L. Goldberg
The Pennsylvania State University
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The safety of tower &/ng can be analyzed from three aspects, the tower facility, the body
conditioning necessary for a diver to work on the tower, and the techniques necessary for
diving. Each of these areas will be discussed separately in this chapter.

The Tower Facility

Platform, or tower diving, requires a take-off area, which is ten meters above the surface of
the water, at least 2/s teet long and 6 feet 6 inches wide, and projects a minimum of 6 feet

beyond the edge of the pool. The water under the plummet shall be a minimum of 15 feet deep )
for a distance of 15 feet beyond the plummct (6) Lead-up practice, and some age group’

competition require platforms at intermediate heights of five, and seven and one half meters.
While these platforms may vary in size, it is best if they approach the same minimum
dimensions as the ten-mete: platform. Towers are generally made of either wood or concrefe
and have, **a covering of cocoa matting or other nonslip material’” . . . (1). This matting
should run the entire length of the run'way and be fitted over the front edge of the platform. This
cocoa matting should be replaced periodically when it does not provide the reszstance to
slipping for which it is designed.

Ladders that lead to the platform should have non-slip surfaces and hand railings on both
sides. The platform should have adouble railing surrounding the three sides, and these railings
should extend ta the front edge of the area.

Appropriate markings on thi tower, and in the areashould include the water depth, the height
of each platform, who may use the tower and that each person participates at his own risk.
When the platforms are arranged so that one is above the other appropriately placed signs
shéuld indicate which ones are open for use and which are closed.

Itis imperative that water surface agitators be used while towerdis ag so that divers will be
able to identify the surface of the water and be prepared for tte entry.

Body Conditioning

Before beginning a tower program, the diver should undergo an intense physical condition-
ing program to reduce as much as possible the chances of an injury arising from the impact with
the water. At speeds approaching 50 miles per hour upon impact, the body must be held totally
firm through the neck, shoulders and lower back to avoid the stress associatzd with the rapid
deceleration. The following are some upper body and lower back exercises designed io
strengthen the body for tower diving. (5: 81-99) )
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Exercise Body Part Stressed Muscles Used

1. Military Press Shoulder Deltoid, Triceps,
(Standing Press) Upper Arm Upper Pectoralis ‘
2. Bench Press Arm Pectoralis, Triceps
(Supine Press) Upper Chest Anterior Deltoid
3. Arm Extensions Shoulder Trapezius, Rhomboids
: Posterior Deltoid
. Bent-over Rowing Shoulder Posterior Deltoid
Trapezius
" 5. Shoulder - Deltoid, Triceps
6. Neck Sacrospinalis, Deep
- - Cervical Muscles, Trapezius
7. Neck Preventebral Muscles s
Sternocleidomastoid )
8. Neck Laterah\Lift Neck Sacrospinalis, Deep Cervical
Muscles, Trapezius,
. . Sternocleidomastoid
9. Neck Extension Neck Sacrospinalis, Deep Cervical
) i Muscles, Trapezius
10. Shoulflcr Shrug Shoulder Trapezius
11. Sit Ups Abdomen Upper and Lower Parts of
Abdominals
12. Back Hyperextensions ck Gluteus, Hamstrings, Erector
\ . Spinae, Deep Posterior
\ Muscles of the Trunk.

There are many new exercise machines available on the market today that enable the diver
and coach to tsolate muscle groups very effectively. When available, they can be a definite aid
in the preparation for tower diving.

Tower Technigues . d

Correct tower diving techmques vary dramatically from coach to coach and among the
geographical areas ghroughout the country. Certain factors, however, are essential. This
section w as not designed to provide coaching techniques, but rather to set forth safety principles
which should be built into training programs.

Distance. To avoid any possibility of imjury, all dives must be executed at a safe distance
from the tower. While the normal parabolic path of the center of gravity for a diver from a
springboard will allow time to move away from the board, the lack of elevation above the
platform in tower diving requires that a greater angle of take-off be used for tower diving
because the diver moves past the tower much sooner than the springboard diver returns to the
height of the board. While different dives will require different angles oftakc off, every dive
from a tow€r will require more *lean’ or more push away from the tower than is required when
using a springboard,

Entries. The speed of the body upon impact requires that all tower dlvexs stretch (extend)
fully for all entries Arms ““locked out™" at the elbows, and overhead, with the fingers interlaced
15 an cssential position that must be mastered at lower levels before diving from 10-meter
platforms.

Lead-Ups. Ten- mctcr dives should be attgmpted only after consistent lead-ups from inter-
mediate heights have been mastered. (Examplc For a back 2% somersault from 10 meters, a
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reasonable lead-up progress would be. a) consistent back 2% from 3-meter springboard with
visual spot: b) back double sorgersault from S-meter platform, ¢) back 2% somersault from
Ma-meter platform: d) back 2% somenault from 10-meter platform). i
Workouts. While'type. duration, and intensity of tower workouts will vary constderably
according to the time of year, experience and strength of the diver, and type of dives practiced,
some common safety practices should be mamtained. a) Muscle fatigue will imit the length of
the workout When the diver can no longer hold entries due to fatgue the worhout should
terminate; b) Number of repetitions should be limited so that all dives planned for that day can
be done before fatigue sets in: ) Light workouts may be done each day, however heavy
workouts should be held no oftener than every other day to allow the muscles time to recover. It
is said. “*Fatigue is a protective mechanism by which nommal muscle tissue cannot become
damaged through excessive accumulation of waste products . . . ' (5.56). In other words, .
fatigue is an carly warning alarm that indicates workouts be terminated before Ijuries occur.
The reader is reminded this chapter is only concerned with the safety aspects, and does not
intend to cover tower or pringboard techniques. «
The Bubble Machine. At this writing the bubble machine is 4 new innovation for the safety
training of springboard and tower diving Injurics can be reduced by injecting large amounts of
air into the water directly under the post of entry, thereby reducing the density of the water and
slowing downthe rate of deceleration of the body . This. ineffect, **softens™ the impact. As this
machine gains more acceptance and use, it should significandy reduce the number of injuries
sustained while learning tower dives,
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*°, . WATERPOLO . C .
Arthur D. Mindheim >
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N Water polo has evolved from arelatively rough, bullish game of 20 to 30 y){s ago to the

rather highly skilled, fast moving sport it is today. The old style game which permitted players

not only to take the ball underwater but also each other is now past. Years ago, broken noses,

cut and blackened eyes, and facial and body scratches were common. They were the days of

three forwards, three guards, and a goalie restricted by the four-meter line. Intoday’ssport the =,

team possessing the ball must play as though it has six forwards while the team on defense must

react with six guards. The goalie can come out as far as midcourt. All pla)crs must be able to
wsnshoot and score as well as guard the opposition.

There are hazards in modern srex polo but possibly not as many as in the original game.
Proper conditioning and self-de skills are significant controls in minimizing accidents.

Hazards are always present no matter how much time and effort are directed toward their
elimination. It is up to the players, coaches, and officials tomake sure that nonew, unncccscary
dangers are introduced into the game. -

On the premise that a moving target is hardest to hit, proper condlilonl’ng must be lhc prime
deterrent to water polo accidents. Well-conditioned, highly skilled playcrs who have found
themselves fatigued and completely ineffective after 15 minutes of scrimmage probably did not
know how to pace themselves in a game situation or became frudtrated at constantly losing the
ballio aless skillful swimmer. Problems that are common to players are a lack of | wer and
inability to swim in short spurts with constantly changmg direction. To improve Wiese skills,
players can use a vanety of water polo drills.

In today’s sporf it is illegal to take the ball underwater in an effort to deceive the opposition.
When a player approaches thé ball, he must play it and not some part of the opponent’s bon

Probably the most important deterrents to acciderits are the player’s emotional stability and
self-discipline. One of the hardest things for the beginner to learn is that he will befoulsd often.
Because of water polo's unique lack of multiple seferees and unipires; many fouls are
undetected. It is impossible on a basketball court for officials to notice all rule infractions; in
water polo, with more players and the water medium, even two referees can miss urdcrwater
- action. , , . . .

¢ P .
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The following are'accidents that have actually occurred in water polo and suggcstlons for
mlmmlzmg them.

1. The white of a player’s eye was cut by an opponent s fingernail while playing the ball.
This occurrence caused the player to be out of competition for four months, and it was a year
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before the injury healed completely. Short fingematls could have mimmized the danger. It is )

the reféree’s responsibility to check for nings, jewelry, and long fingernails and tocnails that
might endanger players.

2 Aplayer's nose was broken fron a closed fist blow by an oppoenent duning a toumament.
The expenienced player who was huit had entered the touniament insufficiently condstioned.
Rather than chase his oppoﬁc.nt up and down the pool, he constantly held onto the player. This
annoyed and frustrated his opponent, who consequently lost his self-control and punched his
opponent.in the face when the referees were not looking. Neither player was right. Had the

* injured player been 1n good physical condition he would have chased the opponent. as he was
the faster swimmer. The player who caused the injury should not have lost control of his
emotions. Because of the poor onentation of the pool. the sun shone on the water, which made
it vmuaily impossible for the refered to follow and control the whole game. Therefore, one can
also fault poor lighiing as well as the tournament officials and the referees who are responsible
for making sure that-the game 15 under control and played according to the mlce

" 3. Inanother ncident. a player was hicked in the groin, a blow severe enough to render him
almost unconscious. The kick was probably due to the constant harassnient bgtween the tyo
players in an attempt to unnerve each other. The player inflicting the blow either lost his
self-control or felt that his opponent **had it coming™ forreasons knownonly to himself. On the
other hand. the injured player's Jack of self-defense such as I\co.pmi. his hips high while
guarding, made him vulneraple to the blow!

4. Certain incidents are solely accidental. For exantple. when two teammates broke for the
same opening whila swimming oy different but converging courses. one was struék in the eye
by the other's thumb. Severe conjunctivitis and a black eye resulted. :

5. Inanother game, a player who previously had had plastic surgen, »n his checkbone was
accidentally struck inthe face. It was a glanaing blow that probably would have been unnoticed

had 1t happc.m.d to anygne’else. Fortunately . no permanent damage was done, but the injured ’

pl‘.x)o.r was unable 0 participate further in the game,.
6. Another incident m obving a blow to the face and nose resulted 1n the injured player being
removed fru’m theg ymu am missing the remainder of the toumament. Lack ofmmflt:omng wits
- probably the caude. When mtmn.\w.d the player remarked that he ““never saw it conung. ™
However, his tedm had been pmuuuni. o/rk\ tnice weekly for o month prior to playing in the
. loumamu‘nt
* 7 Acommon inyury inearly practicd sesstons 1 .:Jammo.d thumb. This seems to be the result
of serymmaging carly 1n the season before good ball control and ball handling are established.
8~ Another early season injury 1s a straed throwing arm, which 1s occastonally accom-
panted by 4 sore elbow  This 1s caused’by throwing too often in the karly Séason and throwing
too hard prior to a warm-up.
9 Ancoadent common to the noviee s being hicked in the mouth by the heel of an oppon:'m
while chasing himcdown the pool. A player must be taught to pursue to the side and heep his

arms beneath hum with clbows bent to prevent the pursued player’s feet frora driving into hid

face and abdomen

10. An academ that sas the diredt result of one player, o guasd, harassing his opponent. a -
furward, hppened in the following manner. the guard constantly pressured the forward,

throughout the gam by pushing, holding, and leaning on him. Annoyed. the forward was
determined to geteven © He waited until the action and the referees were at the farend of the
poul He then swung a backhanded dosed fist at the guard. However, at the tme of the swing
and resulung biow | the guard had tumed his back on the forward i order to communteate with
his gu.:llc‘ The blow landed on the back of the guard’s head. breaking several bones in the
forward's hand The forward was disabled for the season. =

I Acommon injury to the novice goalie 1s tobe struck inthe face by ashot from a teammate

"
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in practice causing nose or other facial injuries. Special attention must bé given to the
development of goalies curing practice sessions. .
Most ingunies result frdm one or more of the following causes. (a) playiag at less than “full

'spv.cd against less skillful opponents, (b) lack of physical conditioning, (c) occasional overag-

gressiveness on the part of some players, (d) aggravating an opponent to the point where he
" loses self-control, (¢) improper playing techniques because of lack of expenence, and (f)
practicing too hard in the early part of the season. ¢

There are no absolute methods of reducing injuries in water polo. Suggestions such as
clevated walkways for officials and use of underwater windows for observation of underwater
fouls are viable but, at this ime, not practical in most facilities. Highly trained officials,
expenen -ed 1n the sport, offer the most reasonable method of preventing injuries as they are
better able to understand and discem the intricate tactics used by players. Continued research in
developing safety devices such as a hightweight mask for goalies and a mouthpiece for field

- players 15 another possible way to reduce injunies. Coaches are responsible for teaching their

-
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players the proper skills, and fundamentals of ‘water polo while also teaching the rules of the
gamie which provide for the safety of the individual during practices or in game situations.
Couches cannot permit the pressure to win to minimize the importance of safety in the sport of
water polo, if there 1s to be a continuation of the dramatic growth water polo has demonstrated
in the 1970's Practices. scrimmages or games should never be held without caps and
earguards.
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SMALL CRAFT SAFETY

Danald R. Jarrell
The Pennsylvania State University

©

Thcre has been a continued growth of recreational boating in the United States since World
Warll. Today an estimated 8.4 million recreational boats are in use in this country. Approxi-
mately one in every seven households owns some type of small craft (recreational boat). One
out of every four Americans go boating each year, making it one of Amefica's leading family
recreational activities. Quite frequently boating also involves another activity such as fishing
(73.8% of the boaters do so for fishing). Just plain cruising, enjoying the sun, the wind, and the
smell of the air are the primary activities of 63% of the boating public.

The American public is utilizing the water for recreation in ever increasing numbers. The
recreational craft range from inflatable-rafts for one person up th'ough 12-meter yachts with
sophisticated equipment and highly trained crews. T -

Modem industrial techniques, the use of new synthetic materiais and media exposure to the

**good life'* "have all combined 10 increase the public's desire for boating.and its economic
practicality. Also,the U.S. Corps of Engineers and other agencies have buijt and opened many,

. new water areas 10 the boating public. It is no longer strange to sec boats on the rivers and lakes
_ of the fand-locked states of Kansas, Arkansas, and Idabo. Thus, today every geographical area

in the U.S. is within easy access of recreational boating areas. in addition, the portability of
many new desngns of boats has greatly increased the convenience and range of the recreational
boater.

1t is expected that recreational boating will continue its trend of growth in the coming decades
with promotion by competitive corporations and industries and energetic developmem of
outdoor recreational faciiities and programs by all levels of government. This increase in
boating participation means that there is an increasing responsibility on the part of the boating
public andrecreational agencies to become more aware of boating regulations, equipment, safe
practices and emergency procedures. )

There is no onetype of craft which woyld be ideal for all types of boating situations nor could
a single design meet the requirements of aH possible activities and pocketbooks. Thus,
thousands of designs of small craft are available on the market today. These can be classified in
one of the five major classes of small craft; inflatable, rowboat, canoe, sailboat or power boat.
Each of these five major types of craft require some specialized skill, knowledge and training
for safe and competent operation which is peculiar to that classification. Also, the type of
equipment necessary for a safe outing will vary among the types of craft and in accordance with

- the nature of the outing.

Typically, the small outboard boat has led in boating fatalities having been involved in over
one-half of the annual total. This is not surprising since these craft constitute about one-half of
all recreational boats in use. When the fatality rates were based on passepger-hours. the canoe
headed the hist with 1.7 fatalities per million passesiger-bours while the average rate was about
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S for all types of recreational boats. Close behind were the rowboat/jonboats with 1.4
fatalitics At the bottom of the list were the houseboats and inboard/outboards with about .1
fatality per million passenger-hours. Clearly, the fatalities are more closely related to how
easily the craft is capsized or swamped .ather than the means of propulsion. The hght, highly
maneuverable crafts account for the high fatality rates, not necessarily the motorized craft.
Still, the motorized boats (two-thirds of all recreational craft) contribute to three-quarters of the
fatalities. (nearly 1,200 to 1973) a slightly disproportionate share of the total.

These same statistics reveal that experienced boaters are quite likely to be involved 1n a
boating accident Thus. even the experienced, but untrained. boater can use supervised
instruction and training in order to increase his ability to handle routine and emergency
situations with greater skill and confidence.

SAFETY FACTORS .

Of the millions of people involved 1 recreational boating ea®h year, only a fraction are fully
aware of the variety and complexity of factors which affect their safety on each outing. This fact
is shown in the Coast Guard statistics that over 50 percent of the 1,446 fatalities in 1974 were
attributed to **fault of operator.™ Each year the Coast Guard compiles and publishes Boating
Statistes (CG 357), an annual report of recreational boating accidents. Today, any accident
which involves loss of life, $100 or more 1n property damage, medical treatment. Incapacita-
uon for 24 or more hours, or loss of consciousness is a reportable accident. -

115 necessary that the operator of a boat be able to make decisions and perform sklls in
additon to exercising good judgment  Inboating the quality of equipment 15 ymportant, as well.
In any type of small craft activity the occupants mugtbe able to handle themsclves tn the water
as 90 percent of all recreational boating fatalitie/in 1974 were the result of drowning. Also,
over $9 milhonin property damage resulted v 1974 from boating acdidents. It should be noted
that 1n many respects the Coast Guard statistics are incomplete or inaceurate due to missing
data Over 20 percent of the fatalities were histed as “*unknown cause."

In reality there are multiple causes in most boating fatahties, as in nearly every case, .
accidents are theresultof aseries of events An overboard fatality may result from sitting on the
gunw ale of & motorboat during a high speed tum by a person who does not know how to swim’
and 15 net wearing a lifejacket (Personal Flotation Device — PFD). Each factor contributes 1n
its o n way to the resutting fatality which could usually have been prevented at any point inthe
sertes of events Generally, there are four basic categories of factors which contribute to the
safety of a recreational boater a) operator skill and judgment. b) sound and serviceable
equipment. ) en tronmental conditions, and d) rescue and self-rescue shills. Each of these
factors must be of primary concern to the boating public in order to reduce the 1ncidence of.
small craft accidents and fatalities There should be a greatersense of pride and achievement, as
well as confidence, 1n doigg soll}cjhlﬁg well which should also make the activity much more

rewarding. \\ "
4

Operator Skill and Judgment .

Included 1n the Classification. “*fault of operator,” are such things as. improper loading,
mproper mstallation and mainienance. overloading. carelessness, weather conditions, and
lack of expertefice In addition to vperatorneghgence such things as. hazardous waters, adverse
weather conditions, exces sve drinking, and the other person are listed as prime causes of
fatahties which may have been prevented by safety traiming and expenience. There 1s no
substitute for operator skill and experience to egsdre a safe outing. A boat operator needs to
hnow the handling charactenstics of his craft along with his and its hmits of safety under
varymg conditions Handhing an empty craft in calm waters on a calm day 1s entirely different
from handhing a fully loaded _raft with water 1n thz bilges on a choppy sea with a strong wind
blowing,
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1t 15 the operator whomust, in the final analy sis, determine what he and his craft are capable
of dotng and under what circumstances. Basie traming 1n boat handling and safety is offered by
such organizations s the United States Power Syuadron, Coast Geard Auxtliary . Red Cross.
camps, scouts, YMCA, schools, clubs and state agenctes. There may be other groups which
offer more or less formalized and competent traming in small craft safety. According to a Coast
Guard study about 25 percent of the boating public have tahen some type of boating safety
wurse Moust of these courses of mstruction are cassroom onented in boating theory ., rather
than practical skills courses taught on the water There is hittle doubt that practical., on the water,
tratning 1n conjunction with cassroom theory 1s g far more effective mzans of developing safe
buating habits than 15 an approach that includes only theory, Although it s not always practical
to obtain on the water instruction and traimeng, it should be obtained whenever possible

Small Craft Equipment

A primary concern tor the satety of any ty pe of small craft s ts buoyancy when swamped.
capsized or holed. The craft should have flotation chambers built in and filled with expanded
foam in such quantity and location to support the boat, vceupants. and cquipment at the surface
in 4 horizontal and upnight positon Inflatable boats should be constructed with at least two
separate chambers such that if une were tobe punctured. the other one would still heep the craft,
equipment, andoccupants on the surface Kayahs and deched canoes should be buoyant when
swamped: the more buoyancy, the better,

Another matter of general coneern for small craft safety s the presence and use of PFD's
ihfejackets). 1t s required by law that there should be at least one USCG approved PFD on
buard and readily accessibie for cach passenger Indecked vanoes and hayaks, the PFD mustbe

worn Larger types of cratt must also carry & USCG approved throwable PFD Under any type -

of adverse (other than optimal) conditions, such’ss rough weather or rapids. afl persons should
wear their PEFD A nonsw imimzers or weak swimaiers should wear their PFD at all tumes when
on the water - T
Any type ot craft should have an alternate means of propulsion Canoes or rafts should have
spare paddles, sailboats should carry vars or a paddie. rowbodts should varry g spare oar,
moturbuats should have vars or a paddle, cte. No matter w hat the intended means of propulsion,
there should be an ethective back up means of propelling 4 buat. Al too often a motorboat runs
out vt tucl and then the uperatur discovers that the paddie is tow short to ¢ven reach the water,
much less propel the eraft, especrally ina wind.
Most buats inuse today have a capacity plate which lists o maximum sate horsepower and
maamum sate luad inpersonsand pounds  These are to be considered maximum under optimal
conditions for satety . assunung propee distribution of weight and boat inm Both werght and
power ralings shutddbe reduced under any adverse environmental condition: The rule of thumb
I, 1t the craft has no capacaty plate. have only one-third of the boat inthe water In other words,
it you have a jonbodt wiich measures 12 inches trom heel o lowest point along the gunwale or
transom, then itshould not carry any weight which would reduce its freeboard to less than eight
inches [f the bdat were 14 teet long and § feet abean, this would pemut a total weight of about
1,400 pounds, mqulding, the boat, cquipment and passengers
Following i a suggesied hist ot equipment which mught be carried on buard cach of the five
—major-types of small craft .

1 Inflatables PED's. paddle or vars, bailer., lne
Rowboats PFD’s oars. spare var or paddie, batler, anchor and line
Canues or hayahs PED’s, paddles and spare, batler, panter (ine). knee pads
Satlboats PED’s. paddie or oars. anchor and fine, baler, tools
Power cratt PED s, motor, gas. tire extingwisher. whistle or bell, flame arrestor,
ventation, anchor and ling, batler., vars or paddle. tools, spare parts, first aid kit charts,
lighis, and radio
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The recommended and required equipment may vary considerably depending on the size as

well as, the type of craft and the area of operation, especially the requirements for lighting at

* night and equipment on power craft Coast Guard and state regulations must be checked and

followed in all cases A good rule of.thumb is to come prepared for the worst and hope for the
best.

.

Environmental Conditions -

The primary environmental considerations for the small craft operator are the weather and
the water An experienced boatman keeps a constant alert for up-to-date and reliable weather
forecasts prior to his outing . Long range predictions are available in the daily newspapers, but . _
the best up-to-the-minute reports are obtained from TV or radio and should be checked as soon
as possible before and during the outing. Also, once underway, the operator is alert for any
changes in temperature. wind. clouds and barometric pressure which may indicate the approach
of bad weather. Of greatest concern to the boater are. wind velocity , lightning, visibility, and
water conditions. : \ )
Wind velocity. Increased wind velocity with resulting large waves in open water can greatly
affect the handling of a small craft. Even sailors who love the wind will not venture out when 1t
is too strong  Some sailors wiil begin to panic when'the wird approaches 15 to 20 mph, while
others find this wind to be ideal for exciting and fun sailing. In any case. when the winds are
such that you cannot enjoy the outing. or handle the craft with confidence and precision, it 1s
time to be ashore, notafloat 1tis important to recognize the fact that people with v aned boating
skills can handle the boat safely in many different hinds of adverse weather conditions. What is
unsafe for one person to attempt. may still be well within the imits of another's capabihities,
There is nothing more impontant than knowing what your capabilities are, and to stay within
them while gradually expanding your skills.

Visibility. With the increased popularity and accuracy of electronic aids to navigation, low
vistbality has become less of a concemn to many boaters. However, smaller craft or boats
without such aids should not venture out in a fog, haze or other conditions that would reduce
visibility to an extent which might result in disortentation of the operator. The possibilities of
running aground. colltsion. and simply getting lost are usually too great 10 nsk.
Lightning. Thunderstorms represent the single greatest weather threat to small craft, A
thunderstorm will not only produce high winds with waves, but will also reduce visibtlity. The
most dangerous element of all is the accompanying lightning. Add to ths the fact that in many
boating areas a thunderstorm s likely to come up with very httle warning. and it 1s posstble to
visualize its petential danger 1t1s best to be wary when thunderstorm activity 1s predicted inan
area. and all craft should not venture far from shelter. Radios can? e useful 1n detecting storms
in the areas as they wall emt static noises due to the electrical discharges of lightming.
Fortunately . thunderstorms are of relatively short duration. If y_m{arc caught unaware 1n the
path of a thunderstorm. heep 4l werght Jow in the craft, bilges dry, and reduce leeway with an
anchor or drogue 1t 15 best to seek shelter at first warmng of « thunderstorm. Remember that
hghtning tends to strike the highest object in an area. so heep everything low and get of f the
water Satlhoats with their tall masts pose a particular problem in thunderstorms and therefore
operators of these boats should be especially wary.

Water conditions.  The type of water may pose™spesial preblems for the recredtional boater. -
An outing on a small lahe might mean that you would elect to leave behind some of th‘é‘gufcty
equipment Such equipment would ordinanly be taken along on larger waters where you would
probably venture further from shelter and assistance. The boat operator should’bamwafc of the”
location of shallow waters that are to be avoided, and of the currents or tides ip thie area of
operation Large waves are possible on large bodies of water even on calin days and need tobe

taken into account. .
Q : 5 9
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The fatalities on rivers are increasing dramatically. White water and niver tnips are becoming
very popular and call for high skill and specialized knowledge and techmques. Rivers are being
run by canoes. hayaks and rafts inever-increasing numbers. Any outing on fast w ater should be
in conjunction with either a commercial outfitter or a river boatmng club and the tnp should
include experienced leaders A majority of river fatalities are the result of private rafts (referred
to by river guides as "suicide or kamakazi rafts’') with its occupants not wearing any type of
PFD. -

All participants in a nver outing must wear a PED. Do not venture into an unknown area
without first obtaining relable information about that arca. In summary. ay be aware of

potential hazardous areds, b) be familiar wath the area, and ¢) know where there is shelter and,

possible assistance.

Rescue and Self-rescue Skills

The fact that nearly 90 percent of all boaung fatalities. result from drowning emphasizes the
importance of swimming skills An unexpected fall overboard or vapsizing of the boat may
cause panic even among skilled swimmers  An occupant of any small craft should be able to
handle himself in the water as a minimum prerequisite for small craft participation. A person
who has a basic fear of water 1s a potentiat hazard to himself and to others in a small craft
situation In small craft activities 1t is a good 1dea to be prepared to be i the water, not Juston
the water It is also truesthat some types of craft are more likely to capsize and place its

occupants in the water than are some other types of craft, A canoe is a pnime example. Itisa’

very versatile and maneuverable craft when properly handled, but can pitch its occupants into
the water with very httle provocation.

Beyond being *"at home 1n the water.” small craft participants should be able to sustain
themselves at the surface for five minutes as a nummal swimming skill. Any period of ime less
than this and they must be considered weak swimmers who should wear PFD’s while in small
craft The Red Cross has a five-minute swim test as a prerequisis . tor enroliment 1n therr small
craft safety courses and consider this only a minimal swimming requirement.

An individual’s ablity to sustain himself in the water depends upon. his swimming skil, his
physical condition. clothing, and temperature of the water. A person wearing only a swim suit
who falls overboard on a summer day 1nto 75°F (24°C) water is confronted with a different
situation than a hunter dressed for cold weather pitched into 45°F (7°C) water, and this 1s
different than a paddler n white water who ends up swimming through difficult rapids of spring
snow melt Inany case, the basic aquatic survival téchniques that are taught by such agencies as
the YMCA, and Red Cross chapiers 1in most communities, as well as by other agencies should
be mastered Such shalls are de:nanded as a routine part of the activity and must be developed.

In the cdse of a boat that kas capsized or swamped, 1t is generaily best to stay with the boat.
Most craft will float even when completely filled with water because boat manufacturers are
required to build adequate flotation into the craft Jn such a case the boqlis a better hfesaving
device than anything else. also the boat 1s more castly spotted by potential rescuers than a
swimmer If possible, the boat should be turned upright and re-entered with caution so the boat
will not tumn overagam Undersome uircumstances, leav ing the craft niky be necessary as 1n the
case of possible explosiog, sinking, fire, dnfung into a dangerous area. or 1n cold water. I all
instances where a boater 1s in the water. he should use a hifesaving device or PFD. In one-third
of the reported rescue situations there was no assistance from another party Yet n nearly 50
pereent of the Lases, assistance came from a nearby boater Clearly. the boating public should
be able to assist others in need. and abso be able t handle their own problems without outside
and.
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SUPERVISION OF SMALL CRAFT ACTIVITIES

v An increasing number of agencics are utilizing small craft activities as an overall partof their
program, be it recreation, edueation or sore related program. Such activities may runge froma
simple auting of ane or two hours in 4 rowboat toan extended crurse via motorsailer orcanoc. In
such an orgamzed setting the leader assumes a certain amount of responsibiig
participants” safety afloat The extent of responsibility depends upon the involvement ol\the
participants- will they be merely passengers with no coneern for the operation of the craft) or
will they be expected to operate the craft duning the outing?

, Participants as Passengers .

" The responsibility assumed by the leader and orgamzing agency 1s somewhat less when the
parncipants areonly passengers aboard the boat rather than operators of the craft. Sull, a certain
number of precautions should be taken. The swimming ability of the individuals should be
determined  Those who are nonswimmers or weak swimmers. should either be left ashore or
required to wear a PED while afloat. depending upon the likelthood of beingan the water duning
the gsvity  The participunts should be informed of the basic procedures forthear sufety as they
rcla::l\ that specific activity and craft. The boat operator must be trained and experienced tn
the operation of the craft

Participants as Small Craft Operators
The-Depantment of Health, Education and Welfare recogmees the need for trained speaialists
incharge of all watereraft activities Although these gmdehines were developed specifically for
camps. all agencies would do well to meet these recommended standards for supervision of
" specrahized actetics:, T

I Supervision of Speerahzed Activities .

When campers participate i speciahzed or hgh nsk activities such as, but not linnted to,
horsehack niding, hking, scuba dinang, rock clunbing, firearms. canoemg. and aguatic
events, the counselors spervising the actimvaty shall possess evidence of appropriate
trammg and expenence in their program speaalties. When applicable. adequate provisions
shall be made to assure any special traning neeessary for camp personnel to protect the
safety and health of handicapped campers,

2 Allwatercraft actvines shall be supenaséd by a mimmum of one counselor on the water to

~ cach 12 campers in watercraft exeept when parhiapating an salt water or white water
activity at which tme o minimum of two counselors must be on the water 11 separate
waiereraft regardless of the number of campers. Said counselors shall pussess at least an
Amenean National Red Cross Ady anced Lifesaving Certific ate or ats equivalent and shall
T meet-at-keastone. of the following critera. i
’ A Have participatedan three w hite water canoe or raft tnps totaling at least 6 hours on the
. water
B Have had at least 6 hours of practical instruction in susvival and stream safety as taught
by the Amencan National Red Cross or ats equivalent (there 1s no exasting Red Cross
traning in_this context at this time).

€ One counselor must hold a current Amenican Nattonal Red Cross Small Craft Instruc-

tor Rating or 1ts equivalent for the intended eraft used.

3 Cumpers shall possess at least’an Amencan National Red Cross Advanced Beginner
Swimmung Certificate. Amenitan Nanonal Red Cross Survival Swimming Cernficate. or
1ts equivalent before being allow ed to participate 1n either whate water or salt water boating
activities Al white water activitics must be carried out on water determined to be no more
difficalt than Class 111 as Uefined by the Internanonal Scale of River Difficulty, No trips
shall be taken on unclasaified white water, (DHEW, 1975)
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It should be noted that these standards apply to open water or white water activities when the
particapants will be the boat operator. deally . they should be or should have been instructed by
the leader tn how to handle the craft safely in that situation, i addition to having a trained and
experienced individual i charge so that he may make itelhigent decisions involving good
Judgment for the safety of the group. . -

The sponsoring agency also ts Fesponsible for the serviceable condition and presence of all
craft and equipment apprepriate for the activity. Both the craft and equpment should be
penindically inspected for abnormal wear and to be certamn it 1s operative. Any equipment which
15 not completely serviceable should be repaired or replaced.

In summury. 1t 15 essentral that. a) all eqmpment be in good repair, b) all partgipants
demonstrate basic swimnung and survival shalls, ¢) a Red Cross certified Small Craft Safety
Instructor or equivalent for the speatfic type of craft be i charge of the activity (It 1s the
responsibihity of this trained specialist to make all decisions affecting the safety and well-being ‘
of the group while engaged sn the activaty). and d) the participants have acquired the necessary
skills for safe partictpation 1 that particular acuvity.
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Chapter 9

WATER SKIING

Roland James George
Revised by Thomas C. Hardman .
Winter Haven, Florida

Water skiing is one of the simplest outdoor sports. This is evidenced by the many successful
beginners who have never before participated in athletics. Water skiing can be as easy and as
much fun as it looks. As in bicycle riding, getting started is the most difficult step. Watef skiing
is basically safe; the degree of safety depends upon the common sense precautions taken by
both the skier and the towboat driver who has the major responsibility for the skier's safety.

Accidents

Annual surveys of the Outboard Boating Club of America and 1 merican Water Ski
Association show conclusively that even though an estimated 72,000,000 persons enjoy water
skiing annually in the United Stales.acﬁ&:’nmmities are infrequent. While water skiing
has become the-prifiary incentive for people to buy outboard boats and motors, serious or fatal

“accidents on skis represent a small percentage of boating accidents.

The vast majority of accidents in water skiing involves cither the amateur or the reckless
participant This includes the antrained boat driver, the novice skier. and the poor swimmer.
Accidents also occur when the activity is unsupervised. Most intensive skiing is done in
organized ski clubs, commercial ski schools, ski shows, and competitive toumaments. The
incidence of accidents in these organized segments of the sport is extremely low. During the
more than 35 years that the American Water Ski Association has been sponsoring water ski
tournaments, there has never been a fatality in any of its sanctioned events. Many commercial
ski schools have operated for 15 10 20 years without a serious accident or fatality. This record
has been maintained in areas where skiing goes on steadily for as many as 8 to 10 hours daily.

Basically, there are five elements of safety consciousness in water skiing. (a) the skier, (b)
the skiing gear, (c) the boat driver, (d) the boat and motor, and (¢) the water.

Hazards Caused by the Skier

Water skiing accidents are jnvariably caused by errors either on the part of the skier or the

boat driver There are the problems of not wearing a life belt or jacket, not having an observer 1n
the towboat, not knowing the skier-driver signals, or not releasing the towline after falling.
Fulling may be fun for the adventdrous student, but the time it takes to pick him up cuts down on

“” * instruction time Falls are rarely dangerous and are more frequently caused by unexpected

E

rough water or by the misjudgment of the instructor or boat driver than by the skier. In falling, a
skier js less likely to be in, ured from hitting the water than from hitting docks, piers, pilings, sca
walls, and boats In salt water areas, oyster bars, bamucle encrusted walls, and pilings can
cause serious injuriés Skiing in shallow wg't'o':__r is hazardous because the skis hit bottom and
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throw the shier forward., resulting n sand and grass bums, roch scratches. or fractures. The
minimum depth for safe shiing 1s four feet for children and five feet for adults.

Skung at night 1s unwise and most states forbid it. Exceptions to wight shung include ski
shows or exhibitions, and othe- organized water activities with adcquatc lighting.

It 15 unsafe for two p«.auplc to skt together with ropes of different lengths. If the shier on the
long rope falls, the rope,can easily wrap arvund and entangle the skier on the short towline. It s
difficult to avoid the dragging and whipping rope or the spray thrown by the handle dragging in
the water Another hazard 1s fatigue, a ired skier not only ceases to leam, but becomes a hazard
to himself and others In fanding., ashieg should run parallel to the shore rather than straight into
it Before shing, one should check the steening cables, tow ropes for worn and frayed sp‘ogs.

loose runners. wing nuts, binder slivers, and any sharp protruding objects on the shis.
!

’

Hazards Caused by the Boat Driver

A common hazard caused by buat dnivers 1s *“Hutttng it** before the towrope is taut, before the
shier’s tips are visible, and before the shier has indicated readiness. The driver should steer
away from objects, such as prers, docks, prings. sea walls, and other boats, Additional hazards
vaused by the dniver include not wutting the speed of the boat and following another boat tov
closely — 200 feet 1s a safe distance. Accidents are also caused when. (a) the dnver or observer
ndes on the gunwale or on the back of the seat. (b) when any passenger jumps from a moving
boat. vr (¢) when a downed shier boards an outboard or stem dnive boat from the stern.

Removal of Hazards

*

When the shier falls, the observer should give mstant notice to the boat driver who, n turn,
should reduce speed immediately and deternune 1f the shier s all nght. After a shierfalls, he
shouid clasp both hands vverhead to signal that he is all ight or hold up a ski so that other boat
drivers can sec him Wath an OK signal from the shier, the dniver should aircle toward the shier
at a reduced speed. This will allow time for the skier to put on has shas, the observer to adjust the
rope, and the dniver to arcle accordingly  The driver should approach the shier from the
downwind (1 ¢ leeward) side so that the boat will not dnift over the shier The motor should
always be in neutral when passing near the shier However, an idling motor is not always safe
since the propeller may $till be turming and thus cut the shier. After the fallen shier has grasped
the rupe and handle. the driver should continue forward at 1dling speed until the towline 1s taut
The driser should then chech the lake traffic and proceed when the shier gives him the “hite™
signai

If torany reason wshier has notbeen brought in for a landing parallel to the shoreline and 1s in
daneer of hitting a dock or prling, or even the beach at too great a speed, the shier should sit
down on his skis and drag his hands 1n the water An emergency procedure would be to fall
bachward torcing the Shis upw ardinto the air A shier still has control of his shis after the handle
i released, and he should change his direction or ““brake™ to a stop as his situation dictates.

- -
Conditioniu[ .

Sku.rs should desclop their muscles witl. barbell and 1sometric exercises: Quarter syuats .md
thigh ¢ vensions will strengthen the knee extensor muscles to the fullest extent, Smm;e pulley
ows’ and the  two hand barbell curl™ are used mainly for increasing bieep strength and
butlding puwr in the upper arms Sit ups will build .Ibdumm.ll strength Other exercises will

help m strengthen the wrsts, armis, and back.

erlc . 64, .
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Facilities and Equipment

Although boats of less than 16 teet and powered by outboards of 50 horsepower or less are
capable of towing shiers, a more versatile shi boat should be 17 fo 19 feet long with over 100
horsepower A wide beam s essential in a good ski boat to provade stability against the pull of
the shier cutting sharply to erther side of the boat. A wide range of sk boats 1s available with
board, outboard and stern drgy - power Qutboard engines now range up to 200 horsepower,
so that single engine applications, both inboard and outboard, are adequate for even the most
demanding shiing  Although most skiing 15 done at moderate speeds. the hull and power
combination should be capuble of towing a shier up 10 30 to 35 miles an hour. The extra power
makes getting up on shes easier for beginners and also enables practice on asingle sl.:lom shiat
compention speeds. .
Boats should be equipped with a nunimum of two paddles, small aquhor. extraline and motor
‘ parts, hom or whistle, speedometer or tachometer (engine rev olutions per nunute), tool kit,
Iltcsanng equipment. fire exunguisher (1f the boat has any enclosed spaces), boarding ladder,
o rear view nurror sufficient hfe jackets and/or cushions for the dnver, observer, skaer, and any
* 7 passengers, runming hghts, steenng wheel, first ard Mit. extra gas supply. and registration
numbers However, when a boat 1s used evpressly for shung, all chrome and other fixtures
projecting from the sides and top, such as flag tandards, Iights, and cleats which may snag the
rope should be removed. Windshields are optional. -

The shi tow hatch should be sturdy and well constructed. Ftean be a center mounted pylon, a
transom mountea hitch, which also carries the rope out of the water for easier vis.bility, or a
rope yohe attached to the tow eyes on the transom of the boat. A rope yohe should be equipped
with a free rding swivel to which the towline is attached  The swivel distributes the pull of the
shier eyaally on both sides of the transom and makes driving safer and easier. A safe way to
dattach g towhne is to install eye bolts i tne transom of the boat. Life handles on the boat or
motor Jamps should not be used as substitutes Electric shi rope retnevers play line out
automatically so that if a skier falls, atouch of a button, uperated in the buat. retrieves the rope.
A hutch should be designed to hold the rope away from the motor, Some hitches hold the rope
above the mota, 1o prevent its dlppln\' into the water and beconung toulgd in the propeller.
Many hitChes attach to the transom, while others are installed inside the boat, forward of the
motor .

Forwater shung. alow frechoard is recommended to provide easy boarding for the skier in
the water and reduce weather vaning or w d dnft while standing stll. High freeboards are
designed mote for heavy seas and vpen water where shing s rarely done. Sk hardware and
attachments, such as fins, foot binders, screws, and nuts, should ve as simple as possible and
free of sharp prutrudmg surtaces that could scrape or cut the skin. Ski hines and handles should
likewise be free of complicated hooks and eyes as well as unnecessary loops that might
entangle, catch, or cut the skier -

Fhe most popular ski lines are made ot quarter-inch brarded poly propylene or polyethylene
which floats and comes in a wide variety of -olors for easy sputting in the water. Any type of shi

Ty Rave atendency o Toop when tloating tree, and extra caution should be exercised to
avord catching a hand or digitin a loup as the towboat is pulling the line taut. Although double
hendles which furmerly were tavored for slalom skung are still available, the most widely used
handle 1s the single bar about 110 12 inches Tong and vne to une and one-ejghth inches in
diameter Available either in wood or in cushion covered wood or alunnum cores. the handle
should be attached to the rope with a V' tadle approximately one foot long. The bridle lines
should he attached to either end of the handic 1n such a manner that there 1s 2 nunimum of
movement between the rope and the handle when in use in order o avord shippage which could
result in a pinching uction ketween rope and handle. L

FERIC - 765

Aruitoxt provided by Eic



ERI

Water skis are made of wood, wood laminates or reinforced plastics. With the introduction of
s@ch ““space age™* cores as aluminym honeycomb. the reinforced plastics are rapidly gaiming in
populanty. particularly among competition skiers. Ski bindings are made of soft rubber or
plastics and come ineither fixed pr adjustable types Most pairs of skis now on the market come
equipped with an extra toe bmdm;, on one ski so the skier can make a ready transition from
doubles to a single ski. The slalom ski 1s now the most popular seller among all types of skis.
Slaloms come tn a range of lengths and with various types of bottom configurations and bevels
to appeal 1o skiers of all sizes and degrees of skill.

The American Water Ski Association has called on water ski manufacturers to avoid making S
sharp pointed skis and restrict the sha top radws to a minimum of one and one-fourth inches as a
safety measure. This action was taken after reports of eye and other facial injuries resulting
from falling on skis that had been tapered into sharp points solely for appearance purposes.

Conclusion

° I

¢ a

Most states have regulations dealing with reckless and neghgent behavior in water skiing and
boating Generally, thei® tules and restrictions are patterned after recommendations of the
American Water Ski Association to,the National Association of State Boating Law Adminis-
trators These recommendations cover such activities as skiing ... the area of fixed objects and 5
other boats, skiing after dark, use of observers and rear view mirrors, wearing of safety devices
and multiple skung. Despite the mushroommg popularity of the sport which now attracts more .
than 12.000,000 participants in the U.S. alone. there has been no accompanying increase in
accident reports to the U.S. Coast Guard or to the American Water Ski Association. This
indicates that the boating and skung safety education programs of these organizations and
others like them are paying dividends.
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.

SKIN AND SCUBA DIVING

« - Robent L. Goldberg
The Pennsylvania State University

.

There are three basic areas associated with the teaching of a scuba student — skin diving
(pool); scuba dlvmg (pool). andskinand scuba diving (open water). While these snuatlons have
common problems, they are discussed separately in this chapter. ,

Classes in skin and scuba diving have one inherent danger for associated with underwatet
activity 1s the unexpected loss of consciousness followed by physncal m_|ury and drowning. The
primary safety concern of an instructor involved in teaching an underwater activity is the
prevention of such possibilities through class procedures and organization. Secondary concerns

. mvolve the common use of scuba equipment, and the maintenance of equipment for classes.

Final concerns are the use of safety equipment in class and the availahility of the correct
equipment for pool and open water classes in order to prevent dccidents.
Skin Diving (Pool) .

The skin diver is dependent on his ability to hold his breath, and therefore, he is tempted to
try i0 improve his breath-holding ability. Shallow water blackous involves hyperventilation and
the following anoxic condition. Precautions should be taken in all skin diving classes and
students should be warned against excessive hyperventilation prlor to breath-holding activities
associated with skin diving.

If mask, fins and snorkel are supplied to it class care should be taken to use a disinfectant
solution following each person's use to prevent any possnble spread of infections.

-~

“Scuba (Pool) / Y

. .

Medical Problems. Air embolism is the result of a scuba dinr failing to exhale during
. ascent. This is a major ctﬁncem for the instructor when teaching a course in scuba. Preventive
steps must be jaken before scuba is practiced in deep water in order ' lessen the chances of air
embolism. The following is the teaching sequence leading up to deep water ascents.
1. Fully cover the theoretical aspects of air embolism in the classroom or on the pool deck so
that the potential danger is upderstood by all students. ‘
2. Teach and stress the displacement method of snorkel clearing (clearing during ascent).
3. Introduce scuba tn shallow water (less than 5 feet). Include skills and situations such as
mask flooding and clearing, ‘regblator, clearing with scuba, and horizontal and vertical
ascents in shallow water before moving to deep water.
4. Practice controlled exhaled ascents when first using scuba in desp water.
Disinfectant solution should be used to cleanse regulator after class use for prevention of
spread ¢f infections.
NOTE: Other medical problems (décompression sickness, nitrogen narcosis, etc.) while
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essential to the theoretical content of a scuba course, do not directly relate’to potential problems
of basic scuba classes in a pool setting and are not included here. %

Equipmént. A major concem to an instructor in basic scuba 1s the care .ad maintenance of
cquipment The nature of the high pressure cylinders and dfﬂ)\z‘;nd regulators make it essential
that proper precautions be observed to insure safe handling of equipment. In the case of
regulators. the scheduled yearly maintengnee should include replacement of worn rubber parts
(diaphragm. high pressure seats) and proper Rjustment of intermediate and final pressures so
that there 15 no interruption of profer air flow. Adjustment and repair should be made by
qualified service personnel to insure proper functioning at all depths.

The high pressure eyhinders or tanks are potentially the most dangerous prece of equipment ’
with which the scuba diver must deal It is imperative that the following safety precautions be
followed without exception:

1. Visual inspection of all cylinders at feast once per year. *

2 Hydrostatic inspection of all cyhinders atleast once cicr) fiveyears. Hydrostatic tests may
be repeated more often depending on the use of tanks. Recommended maxtmum interval
for tanks that are used frequently would be three years,

3 Tanks stored for any period over seven days should be inasupported vertical position with
300 1o 500 pounds of ar. ’ '

A tank filler station should be constructed n such a way that maximum protection s afforded
the opérator and any other person in the arca. A tanh filler station incltes 2 COMPressor,
cascade storage system and filler station,

The compressor should be located 1 4 separate room from the filler station and cascade
bottles 1t should have outside ventilation und located away from parking lots or driveways to
insure fresh pure air Manufacturer recommendations with respect to filter and ol changes and Yo
feplacement should be followed precisely. An automatic shutof! t switch on the compressor
should be set to correspond 1o the working pressure of the cascade system.

The cascade sy stem js a set of wir storage bottles, usually with a fill capacity of 300 cubic feet
cach The nunmium number of cascade bottles is usually three. with an uniimited maximum
number Tliese storage tanks are subject to the same precautions as seuba cylmders (see page
60) and must be visually and hy dmstfmc.nll) inspected at the same ntervals as scyba tanks.
Proper equipment for a cascade.sy stem mcludes. tank filler hose, ar pressure gauge and vertical
supports for the system (chained to the wall), ’

The filler station s the area in which the tanks are filled. There are many possible
arrangements for a filler station They should be dest gned. howey er. tobest protect the operator
in case of tank failure. leading to explosion. The'main components are the filler tank and water
supply Cold running water with automatic overflow drain enables the tank to be filled in the
best environmentformaintenance of constant temperature. The filler tank stself can be made out
of metal. plasuc.” wood or concrete. Whichever type is used. 1t should fit one of two
fequirements 1) a pietal statton should be strong enough to withstand burst pressure of tanks
(3,000 psi nimmun) since w ater transmits the foree of expldsion, or 2)in the case of non-metal
stations the force (&cxplosum tarough water 1 reduced and contam the exploding container
fexample — water i a plastic barrel surrounded by wood or concrete having an air space
m-between).

NOTE Other safety cquipment used 1n class situations will be covered in he scetion on open

water experience .

Teaching Procoedures. All scuba expeniences should be taught using the buddy system. This
enables ev ery personn the class o be under constant obseryation by atleast ongother person at
all imes while learming scuba shalls - .
All students should become familar with safety cquipment used in scuba diving. Use of
buoy ancy compensators . sea view gauges. wet suits and emergency reserve systems should be
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well pratticed inap  sifuation under the guidance of the instructor and 1n a buddy system
setting, . . '

The scuba mstru;tor should be aware of the easiest accessible medical help in the event an
emergencs should arise during a scuba Jlass. Not only does he need to know the location of
niedieal help, but also the nearest recompression facility.

Course Pre-requisites. ~Prior tothe begining of the scuba course. cach student should meet

three reguirements This enables the instrictor to haye a common base from which to start.
1 Successfully pass o swins test consisting of. (a) a non-stop 300-yard swim tpreferably
crawl stroke), (b) o 15-munute tsead water (3 minutes no hands), and (¢) a 45-foot
underwater swim without the aid of a push-off.

C Medial Exam — an example of a medical history and examination form i 1ncluded on
pages 63 and 66.. . : .

3 Wuaner uf hability — Sample forms for individual consent and parental or guardian’s
Lrelfase and ndemnity agreement are presented on pages 63 and 64 respectively.

[

Open Water Experience
Sludunts partitpating in the upen water expenience at the condlusion of 4 scuba counse
° should meet the following crieria:
Complete medical form (sce pages 65 and 66) ” ros
Complete waner form (see Forms, pages 63 and 64)
gatisfy mimmuam theoretieal requirements through performance on o wntten exam.
Satisfy niinunum practical requirements through performance in pool tests,
In addition, all students should be vutfitted properly cither through equipment supplied in the
counce ur by mndividual purchase,or rentals The list of equipment should include.
I Mask
Fins . ’ ]
Snurkel
Tank(s),
Rt.gul.:mr
Sed view gauge .
Buoy aney, compensatons
Wet Sunt af needed) -
Procedures for the upen water dive will depend on the number of students, number of
mstructors, equipment aed dive site Basie common procedures include.
l Swall teacher/pupil ratio — one to one for the nitial experience
Descent hine from surface to desired depth (with surface float)
Communcation signabs cleared between divers before descent
4 Adeguate sisihility Gf possible) to establish rcbul.:tor ulearing, buddy breathing, pressure
cqu.:luutu'm and mask cleanng N
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Accessory Persopnel ¢

Open water safity bogins with the assigniment of o quahﬂud responsible person to assume the
role of dive master Each diving team should be cheched in and ot by the dive master for each
dise, Post dive anfurniation sheet should include. buddy team, air pressure infout, time in/out,
werght used, and maximum depth achieved, diver performance, and pass/fal.

If pussible, 4 smuall power baat or rowboat should be on the water to aid divers 1 dystress.
This hoat tender should incdude a cerfied diver able to help a student diver i trouble,
Adduionally, his job would inclade looking out for other boats in the area.

A peron famahar wath the tunctioning of scuba equipment should be stanoned un land to wid
“m donming, Joffing ur rectifying any malfunction of Lqulpmc it. The equipment manager 1s an
essentiyl part of the overall safety team.
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" Course Records

Complete records for all scuba courses should be maiatained. Record keeping, for liahitity
purposes, should include the following:

A. Pre-Course
1. Medical form (sce pages 65 and 66)
2. Waiver form (see pages 63 and 64)
3. Swim Test Record

v

0 SCUBA RECORD CARD
Student Nox - Term:
1 2 3 4 5 é 7 1 2 3 4 5 é 7 || Physical Exam:
8 9 10 M 12 13 4 8 9 10 N 12 13 4
15 16 17 18 19 20 A |15 16 17 18 19 20 2 [{Pare
22 23 24 25 25 27 28 | 22 23 24 25 25 27 28 -
29 30 N 2% 3 M0 Poss Fail
1 2 3 5 6 7] 17 2 3 4 5 6 7 |MoskNo
8 9 10 M 12 13 g8 9 10 M 12 13 4.
15 16 17 18 19 20 2 |15 a6 a7 e a9 20 a2 |00 N :
L2302 2425 25 27 | 22 23 24 25 25 27 28 ||No. of Abm
29 30 N - 29 30 N
B. Diving Course (see page ) .
1. Attendance (with lesson plans included)
2. Pool test results
i 3. Theoretical test scores
4. Recommendations for certification
C. Open-Water Dive
, 1. Date, Time
2. Buddy: Air pressure infout; Time nfout .
3. Weather Condition
4. Water Condition
5. Student Performance
(a) Equalization pass/fail ‘
(b) Mask Clearing Pass/fail
- {¢) Regulator Clearing pass/fail
(d) Buddy Breathing, etc. pass/fail
<%. General Comments
D. Post-Dive Information
1. Centification recommended ’
2. Centification given (date)
po
O ‘ v (O 62
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THE PENNSYLVANIA STATE UNIVERSITY
The College of Health, Physical Education and Recreation
PARENTAL OR GUARDIAN'S RELEASE AND INDEMNITY AGREEMENT
(To be completed by minority students only) . -
1
The undersigned. being the parent. guardian, or person having the care and custody of
hH does hereby consent that his (3)
may take the prescnbed course in shin or scuba or participate in the diving activities and
mstruction of skin and/or scuba diving. and 1n consideration of (2)

of (4) . permitting our (3)

to so participate. does hereby covenant and agree not to sue (2)

of (4) . ¢, for any claim which wmay anise out of the
aforementioned activity, and does further agree to indemmfy and hold harmiess the said
) _ of (4)

fromany claim which our (3)

(hH may claim from the aforementioned activity.

iN WITNESS WHEREOF. the undersigned has hercunto set hivher hand and seal
this — day of A9 —

Date Signature of Parent or Guardian

Date Signature of Student
Legend:
() Full name of the student
(2) Full name of course instructor. i . N

--{3)"Son or daughter.

(4) Name oi institution or orgamzation sponsoring the course,

i
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THE PENNSYLVANIA STATE UNIVERSITY
The College of Health, Physical Education and Recreation

WAIVER, RELEASE AND INDEMNITY AGREEMENT .

For and 1n consideration of permitung M to enroll 1n and

" participate 0 diving activities and class instruction of shin andfor scuba diving given by
(2) L4 . the City of .
County of . and State of .
beginning on the day of 19 - the Undersigned hereby voluntanily releases,

discharges, waives and rehinquishes any and all actions or causes of action for personal injury. property
damage or wrngful death occurring to hinvherself ansing as a result of engaging or receiving mstructions
1 said activity or any activities incidental thereto wnerever or however the same may occur and for
whatever periad said activities or mstructions may continue. and the Undersigned does for him/herself,
her/her heirs. executors. admimstrators ahd assigns hereby release, waive, discharge and relinquish any
action or causes of action, aforesaid. which may hereafter arise for him/herself and for his/her heirs,
executors. admimstrators and assigns prosecute. present any « laim for personal mpury , property damage or
wrongful death aganst (3) — or any of its officers. agents.

servants or employees f(twuﬁﬂcﬁom/whclhcr the same shall arise by the neghgence of any

of said pensors, or otherwis

IT IS THE INTENFIONOF (1) BY THIS INSTRUMENT,
//TO,MWPT AND RELIEVE (2) FROM LIABILITY
- FOR PERSONAL INJURY. PROPERTY DAMAGE OR WRONGFUL DEATH CAUSED BY NEGLI-

GENCE

The Undersigned. for him/herselt. histher heirs, executors. adnumstrators or ass1gns agrees that in the
event any ¢laim for personal mury . property damage or wrongful death shall be prosecuted agamst
A he/she shall indemmfy and save harmless the same
2) from any and all claims or causes of action by whomever
of wherever made or presented for personal munies, property damage or wrongful deathe
The Undersigned acknowledges that he/she has read the foregomg two paragraphs, has been fully and
completely advised of the potential dangers incidental to engaging 10 the acvaty and mstructing of skin
and/or scuba diving. and 1s fully aware of the legal consequences of signing the within instrument.

¢

WITNESS

Signature of Student

DATED

. Swgnature of Parent or Guardian where applicable
. : Dawe of Birth
Age at Time of Course

vears  months

Legend

(1 Full namte of studem

(2) Full name of course structor

(3) Name of msttution or orgamzation sponsonng the course

ERIC - B
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MEDICAL HISTORY AND EXAMINATION FORM FOR TRAINING IN .
SKIN AND SCUBA DIVING

To the applicant: Complete the medical history portion before examination by the doctor
To the physician: The bearer requests evaluation of his fitness for diving with scuba — (self-contained
underwater breathing appa}atus) Besides assessment of his history, he requires a good general examina-
tion to include the follong medical considerations:
1 Divinginvolves heavy exertion sc he should be free of cardiovascular or respiratory diseases including
obstructive lung diseases.
2. All body air spaces, particularly the ears and sinuses must equalize pressure readily.
3. Impainment of consciousness underwater may likely result in death.
4. Lack of emotional stability seriously endangers not only the applicant, but also his companions.
Evidence of neurotic or panicky behavior should be evaluated before approval.

Name- - Age: Sex:
Height: Weight:
(If any of the following questions require an explanation, use the space labelled “*remarks,” giving the
number of the qmuon )
1 Have youhad previous experience indiving? Yes . No _~_ Have youdoneany flying? Yes
No ___ If so, did you often have trouble equalizing pressure in your ears or sinuses? Yes
No —__ Can you go o the bottom of a swimming pool without having discomfort in ears or sinuses?
. Yes —_ No___
2 Do you participate regularly in active sports? Yes ___ No ___If so, specify what sports. If not,
indicate what exercise you normally obtain
3 Have you ever been rejected for service or employment for medical reasons? Yes _ < No ___ (If
yes, discuss with the doctor.) B
When was your last physical examination? Month Year
When was your last chest X ray? Month Year N

|
i
|
: ' MEDICAL HISTORY
|

. Frequent colds or sore throat
. Hay fever or sinus trouble
. Trouble breathing through nose
. Painful or running ear,
mastoid trouble, broken ear drum
10. Asthma or shortness of breath
after moderate exercise
11. Chest pain or persistent cough
12. Spells ~f fast, irregular, _
or pounding heartbeat
13. Any kind of **heart trouble'*
15. Frequent upset stomach, heartburn,
or indigestion -
16. Frequent diarthea or
blood in the stools
17. Belly or back ache lasing
more than a day or two
18. Kidney or bladder disease
blood sugar, or albumin
i urine. :
19. Syphilis or gonorrhea
20, Broken bone, serious
sprain or dislocated joint.
21. Rheumatism, anthritis
or joint trouble
22. Severe or frequent headaches
23. Head njury cansing
unconsciousness
24. Dizzy spells, fainting
spells, or fits

4.
5.
Check the blank if you have, or ever have had, any of the following. If so, discuss with the doctor.
6
7
8
9

BERININE
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25.
26
27.
28.
29.
30.
31
32.

33.
34,

concerning his fitness for diving:.

The following conditions should be made known to any physician who treats this person for a diving
accident: (Allergies, etc.)

Jaundice or hepatius
Tuberculosis
Diabetes
Rheumatic fever
Any serious accident. injury, or illness not mentioned above
MEDICAL REPORT
I have examined N and reached the following conclusion

P

o
b
1

Nervpus breakdown or
periods of marked depression
Dislike for closed-in spaces.
large open places,

or high places

Any neurological condition
Train, sea, or air

sickness

Alcoholism, or any

drug or narcotic habit

T
|

Approval (I find no defects that I consider imcompatible with skin and scuba diving.)
Disapproval (Examinee has defects that I believe constitute unacceptable hazards to his health and
safety in skin and scuba diving.) )

MD.

ERIC

(Signature) (Addres$) (Date) .
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Chapter 11

‘SURFBOARDING

Henry F. Pohl
Loveladies, New Jersey

Surfboarding ranks third dmong popular individual aquatic sports, surpassed only by --

swimming and underwater diving. Over two million Americans participate in the sport. Of
these, 85 percentare malesunder21 years of age. Surfing seems to have mystical powers on the
youths who live, sleep, and breathe it. With the development of the neoprene rubber suit.

sutfers are able to enjoy surfing year-round. Water of 45 degrees or lower does not deter the

young surfers, for surfing contests are frequently held during the winter months.
Wherever there is access to waves and beaches, surfing schools have cropped up. These:
provide the best means for a beginner to get siarted in surfing. Although many outstanding

surfers areself-taught, the process is long and arduous. With modern techniques, learning time -

can be greatly reduced An expert surfing instructor can provide the essential knowledge 1n a
few, shortlessons. From that point on itis a matter of dedicated and patient practice. A beginner
must get out into the water and spend several hours each day working on his technique under
varying conditions. Every wave is a personal challenge, no two are alike.

Many beginners buy their boards first and then try to learn the spont. Instructors generally
give their students an oversized board which provides stability and buoyancy, for this type of
board is easiest to ride. Many youths, however, want to own the latest and most fashionable
board These boards are designed for the expert who has mastered the basic skills and can
*‘ride-a-plank ** Best practice for beginners is to follow the advice of a surfing school or surf
shop as to which board is most suitahle and to try a number of them before buying one.

One docs not become an expert surfer in a year or two. It is a difficult process under all

conditions From the physical standpoint, the smaller, agile surfer makes the more picturesque _

and better surfer; the heavy six-footer needs powerful waves to push him through the water to
gain all the advantages the lighter surfer will enjoy. This is why the little man is the one who
gets mostof the accolades in this sport. However, when itcomes to big wave riding, larger men
usually come out on top. J

Accidents

There are relatively few fatalities from surfing accidents. Most surfing experts consider it a
comparalively safe sport However, statistics regarding accidents are limited. Most surfing
injuries are minor in nature and do not preclude the surfer from participation while recovering.

Dlsablmg accidents are minimal because the surfer usually lands on a soft cushion, as compared

10 an automobile accident victim who is flung onto a hard surface.

The greatest speed that a surfer travels is 25 to 30 miles per hour. His chances of surviving a
wipeout (a wave breakirg on top of a surfer, causing him tobe knocked off his board) ora pearl
dive (the nose of the board knifing underwater) depends upon the amount of time the surfer-
spends onthe board during the ride Once a surfer overcomes the initial moments of the ride, he
can generally minimize any disaster by maneuvering the board in such a position that he will
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be free from collision with the plunging or flying board. Many surfers aré aware of the pitfalls
of being wiped out by a wall of water and have trained themselves to hold their breath
underwater for 15 to 20 seconds orlonger Once turbulence | passes, the surfer 1s popped upward
and 1 free to fend for himself This type of condition exists where huge masses of water break
upon a shallow reef.

In the himited areas 1n which surfers are allowed to practice their sport, loose boards cause
many minor accidents which result ininjury to the heac and torso. In the United States 1n 1977,
farrly reliable statistics revealed that five persons st their lives tn surfing accidents. One
well-know n surfer lost his life by not practicing the safety rules of the Banzai pipeline, an area
in Hawan noted for dangerous waves. The rule requires that when a surfer misreads a wave and
takes off incorrectly, he should dive back into the wave. This individual, who was an expert
surfer conditioned to niding deep water, forgot this cardinal rule and dove head first into tle
shallow water receiving fatal injunes. Broken teeth and noses, cut eyebrows and chins, scalp
gashes, and broken ribs are some of the occupational hazards of surfing,, A properly trained
surfer knows the techmque of nsing to the water surface after leaving the board in an
emergency Expenenced surfers believe that surfing 1s a safe sport and any injury is caused by
negligence. carclessness, and inexpenence on the part of the surfer. Surfing ts a calculated nsk,
many constder a small price to pay for the precious moments of exhilaration realized as he
whips through a wild wave. v

Unfortunately, some surfers regard 1t as a badge of honor to carry scars of the sport, wipeouts
and 1njunes make tremendous conversation for those days and nights when one 1s with his
closest friends and surfers.

Modern Surfboard

This anctent sport of the Polynestan Kings was reborn with the advent of World War I1. Prior
to that ume, the West Coast was peppered with surf clubs. They had virtually all the beach front
i:ey could use for this sport. No limitations were placed upon the surfer or his club. During

ose imes the surfer used a board which required great strength to handle and paddle. The

ards were solid — made of redwood and balsa — and weighed 100 pounds or more. Modern
surf riding developed in the United States and the techmiques and skills used by the West
Coasters have spread all over the world. -

Early surfboards were standardized 1 length, width. weight and construction. In 1920,
,urfers began to experiment with various lengths and shapes of boards. Lightness made its
appearance with the introduction of the balsa board and. immediately after that, Tom Blakes’s
hotlow board The most popular boards were solid, 12 to 14 feet long, and difficult to carry and
maneuver 1n the water The invention of fiberglass cloth and polyester resin in the 1940’s
enabled the surfer toexpenment with ngidity and protection of the light, soft woods which were
used in surfboard manufacterere Immediately after World War 11, a complete revolution of the
sport took place wuh the appearance of foam boards. These boards were light, durable,
sensitive to movements, and presented a new challenge to the surfer The boards rapidly
supplanted the balsa and hollow boards.

Mini Boards

As surfers began tu improve their techmyues and discover new adventures in wave niding,
manufacturers suught new ideas to market their products n a highly competitive field They
engaged professional surfers to seek new avenues for the expression of their abilities. They
began to change the shape, to shorten. and to lighten the boards by using higher density foams.

In 1968, the M Board. or the short board, with its various shapes and designs, was
introduced Its impact on the surfers was tremendous  Within a very short ime, the Mini Board
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proved that it was here to stay and has now, for the moment, replaced the heavy 10-foot foam
board. : ' s
One must be an expert surfer to handle this short, unstable, lightning fast board. The moder
surfer is no fonger interested in riding the wave in the classic style of a Duke Kahanamoku. He
looks upon a wave as a challenge. He wants to ‘‘wring-out-the-wave," “‘shoot-the-wave, ",
“‘climb-the-wall,”" *‘go-over-the-falls,”” cut right, cut left, and perform maneuvers nevér
before attempted The Mini Board answers his desires for freedom and accomplishment of .
these feats This modern board is usefuly only for the accomplished surfer. lts nding techmques
are radical, the movements drastically different from those performed on the 10-footers. Only
laborious and continuous practice result in the mastery of it. Professional surfers who represent
& manufacturers are constantly changing and improving the modern board. If the present trend
continues, a_foﬁr«foot disc made of foam will eventually be created, introducing a new venture
into the ancient sport of the Polynesian Kings. g \ i

Safety Equipment

There is a group of surfing enthusiasts who believe that participants should wear protective
ez';uipment while surfing One item that has made inroads into the sport 1s the crash helmet
similarto the one worn by motorcyclists Many contestants dislike the helmet because they find
it cumbersome and a detriment once they are underwater. No contestant has yet claimedthat the
helmet has saved his life or prevented an injury Because the majonty of surfers who engage in
contests are expert enough to handle any emergency, the usefulness of the helmet 1s highly
controversial. .

Another suggested safety item 1s the inflated or foam ski belt wrapped around the waist of the
surfer Not many have used it. but several surfing spokesmen feel this would be better than the
helmet Life jackets are a poor device because they neéd to be inflated before leaving the board.
Thus. if the jacket were inflated and worn on the board, it would be difficult for the surfer to
maneuver withit Most expert surfers frown upon safety devices, probably because they surf in
uncongested areas and know what they are doing. Under these circumstances they believe the
possibulities of serious njury are mimimal The experts assume that surfers have a better chance
of survival if they are unhindered by headgear, waist belt, or a carbon-dioxide Jjacket.

The use of a surf leash has become umversal among Mimi Board users. This six-foot piece of ¢
rubber cord. attached to the fin of the board and ankle of the surfer, saves him a long swins to
recover his hoard after a wipeout A point must be made regarding the usc of the surf leash on
the Mim Board Since the Mifu Board is 20 or less pounds in weight, the drag of a board out of
control i the surf 1s minimal The surfes can easily recover his board and survive any
turbulence which the wipeout produces This method of board control is not new. Tom Blake,
back inthe 30's, devised such a method for board control after a wipeout. It wasn't successful
and was dropped quickly when 1t was discovered that a 100-pound board bouncing in a
turbulent wave was no item to have attached to one's ankle With the advent of the Mim: Board,
the 1dea was revived and it 15 a recommended piece of safety equipment today. Nevertheless,
the fundamental skill required of a surfer 1s that he be an expert swimmer. ,

Surfing Areas .

With the approach of spring and summer, signs at the beach fronts sprout up to warn surfers

of the hours surfing 1s permitted A surfer has two arernatives. to surf carly 1n the morning
before the beaches open for bathers and swimmers, or to surf after the beach closes in the early °

evening Some mumcipalities have designated areas where surfer can surf all day. It1s inthese

areas that congestion and accidents occur Some areas are marked of f by rock Jetties, others by

“wooden bulkheads or by buoys in the water. If surfers could be allocated more space,
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Figure 2. Courtesy prevents accidents. The bottom surfer is about to *‘pull out™’ and swing his board
into the path of the other surfer. .
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Figure 4. Collision between surfsrs
small and close to shore.
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Figure 3. Because of shallow water, riding the wave all the way to the beacl'is 4.dangerous stunt.

smmon hazard 2 crowded beaches and where waves are
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congestion and 1its attendant accident potentials would be minimized. ~ .

Unfortunately, surfers often feel that they have.the right of way and incidents have occurred:
when surfers have hiterally surfed over swimmers and bathers with their surfboards. Such
discourtesy and lack of of consideration for others have created ammosity and resulted in
surfers being banned from many areas. Many surfers do not observe safe habits. Many ride their
boards directly up to the beach. Some young surfers abandon their boards once they feel they
are going to be spilled The loose board 1s a hazard to bathers, and some beaches justifiably
confiscate loose boards and require the surfer to pay a fine to recover his board. -

J

Formal Surfboarding Instruction

in the opimon of this author, an instructional program in surfboarding should be divided into
two phases — beginner and standard. The beginner course, comprising about five one-hour
lessons, would be intended for individuals who have had no previous formal instruction.

The standard course, of about seven hours, would be"designed for those who wish to perfect
the beginning skills and offer advanced technigues. Each lesson would include an introductory
lecture on the topic of the day (10 minutes), demonstration and practice of skills, both land and
water (45 minutes), and a concluding question and discussion pertod (5 minutes). Variations
can be made in time and content to meet differeqt situations.

.

Surfboarding Today ‘ R

Surfboarding has leveled ;ff and the tremendous appeal the sport had during the past ten
years has dissipated. No longer 1s this the number one sport of the teenage:. He has turned to
other sports,which, at the moment, challenge and intrigue him. There is, howev.r, a core of
surfe s who pursue the sport religiously. These are the former teenagers who were caught in the
impact of the sport and now have '‘grown-old,”’ so to speak. Lack of agility and more
responsibility, have tempered this athlete to the degree that he nolonger has the practice ‘ime or
ume to surf 1o regain his former status as a top rider of the waves. Then, the cost of the Mini
Board and repairs have also placed a financial burden upon the working surfer. So to
compensate for his lost physical skill, he has turned 10 a fonger, wider, and heavier board so he
doesn’t need the agility of his former days. &rherefore. the modern trend is to ride a seven-,
eight-, or even a nine-foot board which is easier to handle and gives a stable ride. i

Since the sport of surfboarding has become less popular, many manufacturers have gone out
of business However, there are board builders around surfing areas who will build a board to
specification 1f so desired. So, with the boom over, more surfing area 1s available, the hassles
with the police and township authortties are at a mimmum and surfing 1s back to normal for
those who seek the perfect wave and ride.
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